Se 


Gun Buoy Fights theSubmarine Sce 


SENECA CAMERAS 


Are Favorites at the Training Camps. 


Has Your Boy a 
Seneca Vest Pocket? 


Get him one and he can send you pictures of his new 
friends—illustrate his stories of camp life—prove to you 
he is well and happy with every letter. 


Get one yourself and send him pictures of the family 
and home happenings. It will help keen him contented 
and make him a better soldier. 


Vest Pocket Negatives enlarge to any size. 


Ask the Seneca Dealer 
or write for Catalog 


SENECA CAMERA MFG. COMPANY 
163 State Street Rochester, N. Y. 


One Father Writes of 
BILLIARDS 


| 
“We've a Full House All the Time!” | 


Put a Brunswick Carom or Pocket Billiard Table in your home and watch | 
how quickly it surrounds your boys and girls with good companions. 
Young people idolize Home Billiards, And these princely contests act as 


a tonic on older folks. 5 | 
_Carom and Pocket Billiards are never twice Low Prices, Easy Terms |) 
alike, but ever enlivened by friendly jest and Balle, deren haga hepabece 
laughter, Among life’s most enduring memories tremely low Hor tables 0 


are the happy hours and comradeship of billiards. erat Screg ey Ty 's 


IBIRUNGS WICK, eee ioe 
HOME BILLIARD TABLES siecrseuccac 


‘or small apartment has room for a 
genuine Branswi ‘And it gives you scientific Carom 
and Pocket Billiards—life, speed and accuracy! 
The ‘Baby Grand”’ isa home-size regulation table for 
spare rooms, attics, basements and private billiard rooms, 1 ‘THE BRUNSWICK. BALKE-COLLENDER C0. 
‘The‘‘Quick Demountable” can be set up anywhere Dept, STF , 623-633 S. Wabash Ave., Chicago 
and easily folded away when not in play. I serpaias bela scsee 
See these tablesin handsome color reproductions, getour © Nos ™Y 
low prices. easy terms andhometriatotier. Alleoutainedia J saute is 
oaruewbillinrd book. Band yourmadresestones for ee sopy ‘Billiards—TheHomeMagnet’ 


THE BRUNSWICK-BALKE-COLLENDER (0. | ‘0d tell about your home tral oer. 
Dept.57F , 623-633 S. Wabash Ave., Chicago 
DEALERS: Write at once for attractive agency proposition. 
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NEXT COMES the CYPRESS “‘SUGI” BOOK: 

‘The most usable free book ever printed for folks like you and us."" 
HERE’S A CYPRESS “SUGI” TRAY 


THAT YOU CAN DUPLICATE FOR CHRISTMAS GIFTS 
by your own labor (and very little of it) and at the smallest cost. 


ssaaagoy 1801 


Word © sy ou SIT 


eu0q 


justig par qooy, qe 
‘Uaorg Use A 


“The most distinguished novelty in Wood Finish 
presented to the artistic public in a century.” (dnd you can do it.) 
It reproduces perfectly the famous Antique Japanese Driftwood Effects 


Get your order in for New VOL. 26 Cypress Pocket Library 


at once so as to give you time to decide what articles made of SUGI you want to give, 
and whether to make it yourself or hire it done. The book tells all about it, gives 
many delightful ideas what to make of light-weight Cypress boards after applying the 
wonderful Japanese ‘‘Sugi’’ finish, and tells exactly How To Do The Work At Home. 


(Note:| The same process has been attempted on other woods but without success. 
This is our good fortune as well as yours. LEARN WHY in new Vol. 26.) 


‘When planning a Mansion. s Bangaiow, x Farm, a Sleeping Porch or jst a Fence, renenter—"With CYPRESS you BUILD BUT ONCE.” 
Lot our “ALL-ROUND HELPS DEPARTMENT” help YOU. Our entire resoutoce are at your service with Reliable Oounsel. 


SOUTHERN CYPRESS MANUFACTURERS’ - ASSOCIATION 


1249 Hibernia Bank Building, NEW ORLEANS, LA., or 1249 Heard Nat'l Bank Bldg., JACKSONVILLE, FLA. 
INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALERS IP HE HASNT IT, LET US KNOW 
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th Its wondrous organ is now dead, but if you ever lis- 
TU TIVE tened to that famous instrument, you have felt its very 
wizardry —thunderous, overwhelming billows of sound 


Cathedral dying away to the merest echo, then swelling again in 
a glorious wave of music. 


at heims You have marveled at this absolute perfection of tone 
control in every great organ you have heard, 

While volume of sound is determined by the number and charac- 
ter of pipes employed, yet the secret of the delicate gradations of 
tone lies in the swell-box—in shutters that open and close at the 
player's will. 
Only the Columbia Grafonola is equipped with this same device for 
tone control. Shutters that open and close and make it possible for 
you to play the world’s great music with the depth of expression 
that it deserves. 


It is in these perfections of tone—the very heart of music—that 
this masterful instrument stands supreme; tone is the heart of 
your Columbia Grafonola. 


olumbia 
Grafonola 
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Unless your body, in every department, including the mind, 
is capable of withstanding abuse without distress, you have 
no real health, living, vital, and mental power. You have but 


negative health. You are weil by mere accident. 


Real 


health and real success can only come through the possession 
of the power to live and to succeed. The Swoboda character 
of health, vitality and energy will enable you to enjoy condi- 
tions that now distress you. A unique, new and wonderful 
discovery that furnishes the body and brain cells with 
a degree of encrgy that surpasses imagination. 


How to Be 


a Giant in 


Energy, Health and Mind 


By W. W. WASHBURN 


HERE is a new and wonderful s 

the human organism—a system of 
mental and physical development that 
has already revolutionized the lives of 
men and women all over the country. It 
has brought them a new kind of health, 
strength, energy, confidence and success. 
It has given them such marvelous energy 
of mind and body that they enjoy life sc 
full, so intense, so thoroughly worth 
while, that the old life to which they 
were accustomed seemed totally inferior 
in every resp 


This new system, although it has already 
resulted in the’ complete recovery of 
thousands upon thousands of “extreme” 
cases, is just as valuable to people who 
are satisfied with their health. It gives 
them an entirely new idea of how truly 
healthy and happy a human being can be 
—how overflowing with energy, dash and 


life. And it is so thoroughly natural and 
simple that it accomplishes _ seemingly 
impossible results entirely without the 


use of drugs, medicines or dieting, with- 
out weights, exercisers or apparatus, with- 
out violent forms of exercise, without 
massaging or electricity or cold baths 
or forced deep breathing—in fact, this 


Photograph of Swoboda 


its revolutionizing work with- 
»u to do anything you do 


syst 
out asking 


not like and neither does it ask you 
to give up what you do like. And’ so 
wonderful are its results that you begin 
to feel renewed after the first five 
minutes. 

How the Cells Govern Life 
The be is composed of billions of cells, 


When illne: 


dition prev 


or any other unnatural con- 
we must look to the cells 
for relief. hen we lack: energy and 
pores when wi re listless, when we 
haven't smashing, driving power back of 
our thoughts and actions, when we must 
force ourselves to meet our daily business 
and social obligations, when we are sick 
or when, for any reason, we are 
joying a fully healthy and happy 
it is simply because certain cel 
ik and inactive or totally dead. ‘And 
this is true of ninety people out of every 
hundred, even among those who think 
they are well, but who are in reality 
ing half ‘the pleasures of living. 
These facts and many others were dis- 
covered by Alois P. Swoboda and re- 
sulted in his marvelous new system of 
cell-culture. 
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Re-Creating Human Beings 


Swoboda has shown men and women in ail parts 
of the world and in all walks of life, how to build 
a keener brain, a more superb, energetic body, 
stronger muscle, a more vigorous heart, a healthier 
stomach, more active bowels, a better liver and 
perfect kidneys. He has times without number 
shown how to overcome general debility, Ii 
ness, lack of ambition, lack of vitality—how to 
revitalize, regenerate and restore every part of 
the body’ to its normal state—how to recuperate 
the vital forces—creating a type of physical and 
mental super-efficiency that almost invariably 
results in greater material benefits than you ever 
before dreamed were possible to you 
Swoboda is only one perfect 
example of the Swoboda 
syst le fairly radiates 
vitality, his whole being pul- 
sating with unusual life and 
And his mind is 


him, talk with 
and you are impressed 
with the fact that you are 
in the presence of a remark- 
able personality, a superior 
product of the Swoboda Sys- 
tem of body and personality 
building; Swoboda embodies 
in his own super-developed 
mind and body—in his won- 
derful energy—the correct- 
ness of his theories and 
of the success of his 
methods. 
Swoboda numbers among his 
pupils judges, senators, con- 
jet_ members, 
governors, 
physicians and ministers — 
working men as well as 
millionaires, 


The Voice 
You Must Hear 


Although the Swoboda System is trifling in cost, 
men who can afford the most expensive treatments 
in the world are turning to it. 

But it is the voice of the masses, the voice of the 
great army of plain, everyday ‘people to which 
you must listen—the voices that say, “I would 
never have believed it possible to gain so much in 
$0 short a time.” “My capacity for both mental 
and physical exertion is increasing daily.” “I 
feel like a new person." “Your system has cured 


é CONSCIOUS 


n 


me of constipation of 20 years’ standing.” “I 
+ feel much better than I have felt for seven or 
eight years." “Iam beginning to forget that 
have a body composed of so many organs, each 
of which used to force its presence on my con: 
sciousiness in a very unpleasant manner at times, 
“Tam 80 years old. After the lessons 1 feel like 
‘a young man.” “I feel today 200 per cent. better 
than I did 6 weeks ago.” never was better 
in my life than 1 am today.” “I have grown 
within a few months from a weakling to an un- 
usually strong man.” 
These are but a few of the heartfelt words of 
sincere appreciation sent to Swoboda by his grate 
ful pupils. To print all the letters he has received 
would fill a book ofa thousand or more pages. 
From those shown (the wri- 
ters’ names will be sent on 
request) — you will realize 
that there is a great deal 
for you in the  Swoboda 
system of cell-culture, 


A Startling 
Book—Free 


No matter how well you 
feel, no matter how success- 
ful you are, Swoboda has 
written a wonderful book 
that you should read—a 
book that shows hiow you can 
become ten times as healthy, 
ten times as full of energy 
and vitality, ten times as 
capable of enjoying life to 
the full as you've ever been 
before. Until you read this 
book and learn what Swo- 
boda had done for others, 
you can never know the 
possibilities of life that you 
are missing, 

Tear out the coupon on this 
Page, write your name and 
address on “it or write a 
ter or even a postal card and mail to Alois 
, Swoboda, 2068 Berkeley Building, New York. 
Even if you gain but one suggestion out of the 
60 pages on Swoboda’s book, you will have been 
repaid a thousandfold for having read jit. B; 
all means do not delay, do not say, “I'll do it 
later,” but send the coupon or a letter or postal 
now, while the matter is on your mind. Remem- 
ber,” the book is absolutely free—there is no 
charge or obligation now or later. Write 
NOW. 


Please send me your free copyrighted book, “CONSCIOUS EVOLUTION.” 
Name... 


Address... ‘ 


State 


Mail to ALOIS P. SWOBODA, 2068 Berkeley Building, New York City 
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Come to Detroit 


The Automobile 


B U DETROIT 


trained men get pref- 
erence and jobs quickly. 

‘Think what it means to learn in 
the Michigan State ‘Auto School 


44 auto factories in Detroit and 140 parts factories. Students 

get actual experience in handling all kinds of electrical auto 

equipment. Just installed a Sprague Electric Dynamometer for block 
testing purposes for students’ use. 


Detroit Is Place to Learn—Start Any Time 


We teach you to handle any auto proposition. Students actually build cars from start to 

finish, getting factory training in assembling, block testing. road testing, everything. Special 
complete course in Oxy-Acetylene brazing, welding and cutting, separate from regular course, 

All lecting types of starting, lighting and ignition systems in operation. Six cylinder Lozier, 
eight cylinder King used for road instruction. We have the following completely equipped chassis: 


‘adebaer 61907 chanale Base Light "1917 chess Piigton, 0" 1917 hai 
epithe iene 6-90" 1917 chasse 
1917 chassis 


School Open All the Year. Graduate in 10 to 12 Weeks. | Enter Classes 
Any Time, Any Day. Three Classes Daily: Morning, 
Afternoon, Evening. 


Prepare to Serve Your Country NOW. 


‘The United States needs thousands of truck, transport, 
Seroplane and motor cycle drivers. Trained’ competent 
men are needed, men whio can take care of the machines, 
ben who Know how 49 keep them in service, Any pcs 
motor-driven machinery the government owns of 
‘own must be in service. Preference will be given to trained 


men. No matter what service the Army ix doing, it must 
Befeg."Hritis onthe sing ine, fe wil need hota of 
rounds of ammunition. The importance of trained men 
E’very evident. Food and ammunition must be delivered 
regularly. ‘Then too the army must often be trans 
ported. 


Quartermaster Department and Signal Corps Need Trained Men 


suns etary Ot eer? Hind eon Ao 
Kutomobiie plants ‘at’ Detrolt. "These. factor 


201 auto oer 
rs chs ra 
sires areca, Ee 


‘tadent earns cars, motor cycles, and 
egtbee_ Ast. ble et ne end ty the ead 
‘that “our men" are thoroughly, ‘completely 


Sat train and come to Detroit as i 


ACT QUICKLY Ss i aad 


‘Catalog, absolutely free. 


Michigan State Auto School 


S81 Aute Building —681-89.91 Woodward Ave, 


‘AG. ZELLER, Pros. 
DETROIT, MICHIGAN, U.S. A. 
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President of Great 
News Service at 28 


A few years ago a cub reporter— 
now head of an organization 
supplying news to more than 


700 daily papers. 


“You start at $8 a week,” said the city 
editor of an Indianapolis paper to Roy W. Howard. 

“Thank you, the youngster. He 
had been getting up at three in the morning 
to deliver papers and a job as cub reporter was 
a big advance. 

‘Two years later this young man became 
sporting editor of an Indianapolis paper. In 
‘another year he had been promoted to telegraph 
editor and was later made news editor of an im- 
portant Cincinnati daily. 

On his 28th birthday, January Ist, 1912, he 
was elected President of the United Press ‘As- 
sociations, the greatest organization in the world 
for the gathering and distribution of news. 


‘The knowledge that carries men thru 


From cub reporter to executive head of this 
great news service was a long step on the road 
to business success. Mr. Howard was able to 
take it in a few years because he realized the 
importance of knowing fundamentals. 

First, he mastered the fundamentals under- 
‘of work. Then the same 


his profession convinced him that to become a 
‘successful executive he must have a thoro grasp 
of the fundamentals underlying all departments 
of business. So he enrolled for the Modern 
Business Course and Service of the Alexander 
Hamilton Institute, taking advantage of this 
Proven short cut to business knowledge. 
How men succeed 

All successful men must master these fun- 
damental business principles. Once they have 
mastered them they go forward rapidly. Men 
who have not mastered them remain half-way 
successes—their knowledge is not broad enough 
for a big job. 

It is this same broad grasp of business that 
the Alexander Hamilton Institute is today giving 
to more than 60,000 progressive business men 
thruout the world. 


Based upon the experience of 
thousands of successful men 

‘The Institute collects, classifies and trans- 

mits thru the Modern Business Course and 


Service the best thought and practice in modern 
business. It gives you a thoro and sound train- 
ing in the fundamental principles underlying all 
departments of business, 


The kind of men enrolled 


Presidents of big corporations are often en- 
rolled for the Modern Business Course and Ser- 
vice along with ambitious young men in their 
employ. 

Among the Institute's 60,000 subscribers there 
are 291 enrolled in the Standard Oil Co., in the 
U. S. Steel Corporation 450; in the National 
Cash Register Co. 194; in the Pennsylvat 
Railroad 108; in the General Electric Co. 3 
and so on down the list of the biggest concerns 
in America, 


Advisory Council 

Business and educational authority of the 
highest standing is represented in the Advisory 
Council of the Institute. 

This Council includes Frank A. Vanderlip, 
President of the National City Bank of New 
York; Judge E. H. Gary, head of the U. S. Steel 
Corporation; John Hays Hammond, the eminent 
engineer; Jeremiah W. Jenks, the statistician and 
economist; and Joseph French Johnson, Dean of 
the New York University School of Commerce. 


“Forging Ahead in Business” 

A careful reading of the interesting book, 
“Forging Ahead in Business," which we will 
send you free, will show you how to prepare for 
the i number of business opportunities 
that are bound to come during the next fe: 
years. Simply fill out and send the coupon below. 


Alexander Hamilton Institute 
New York City 


366 Astor Place 
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Men Wanted for 


Electrical Business 


$50 to $200 
a Week 


) Have you only an or- 
dinary job or position 
ahead of you—merely 
a bare living in- 
come? Time 
is passing. 
Prepare 
yourself 


NOW 


cess. By 
devoting a 
part of yo 

sparetimetomy 
Practical Home 
Study Course 


You Can Be a Trained 


ELECTRICIAN 


There are never enough $3,000 to 
$10,000 men to supply the demand. 
The great trouble is most men seem con- 
tent to stay on the common level. Are 


you? Come up! Out of the job-holding, 
job-hunting class! The electrical ‘busi: 
ness you. It is growing faster 


than the supply. ‘There are opportunities 
everywhere—and at big pay—if you will 
only prepare yourself. Will you take the 
trouble to do that? 


1 POSITIVELY GUARANTEE 
I give you a GUARANTEE BOND—that 


You will be satisfied or your ‘money 
Junded, No other school makes such a guarant 
we cain because we kmow what students acco 


Dilatt with our Course. 
$17.00 Electrical Outfit 


FREE! 1 you cool! now I will also 


send you a $17.00 outfit. 
Equipment, Instruments, “Materials, Et 
also a Quick Money-Making 
You gan earn while earning. With jmo— 
my Course you also get Free Em 
4, COUPON 


Ram as “h 
Tham Chet Baclacer of the 
Chicago Engineering Works, L. L. COOKE 
SU ENEVon"tag se’ (A chit Engine 
SHCGTER ANGE AP Seb tat 
L. L. COOKE Gf Without obligation on my 
li par 3 ‘at ones, 
Chief Engineer /& flared. rari a 
Cheats Engineering ip Sais Baie eee 
wen 


1F swe... 


These are the 
Hours That Count 


MOST of yourtimeis mortgaged to work, meals 
and sleep. But the hours after supper are 
yours. You can fritter them away on profitless 
pleasure, or you can make those hours bring you 
position,’ money, power, reat success tn’ lite. 
ere is a big job waiting for you—in your 
resent work or any line you choose. Get ready 
for it! You can do it, through the International 
Correspondence Schools, without losing aminute 
from work or a wink of sleep, without hurrying 
single meal and with plenty of time left for 
recreation. 


Make Your Start Now 


Just Mark and Mail This Coupon 


ren our en me 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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You Can Earn 
$90 to $300 a Month 


The Auto and Tractor Business Is 
Calling for Thousands of Trained Men 


ET out of the “little job" class ges and 
long working hours and step into the ranks of big 
pay men. , Never before in the history of the auto 

and tractor busis has there be 

never before such a treny 


increase 
supply. 
for lasting success and financ 


mn an unlimited opportunity, 


Rahe Method Insures Success 


For over 11 years I 
teaching men with no previous ex- 
perience to master the principles of 


day for my tree book— 

‘Making Money 
in The Auto an. 
Tractor Business’ 


ca leanaes tor mechanics—crainieg them inal nkencr 
oe: ion io 5 of the by my Original sands of men from all parte 
blag forthe atures “aay mdcrtand and eavies-toncture ever coment 

Se rien, pene Seveloped. "From © title S05 40 rome ae Sh 

rate maa Wha wl Sle Se 


ug" = 1 Thousands of Successful Graduates 


My graduates are in all branches of the busin 


making big money running their own garages and repa 
autos and motor truck: Hundreds are 
nd Ignition Experts, Repair 
emt sende thelr frtenda here for the sane 


With my’ training yor need 
snever ery aoe seas 
‘Doition. Write ie today, 
3. RANE. 
Pretdent 


Bs, 66, Ys, ete scores of C 
stzjcae and Orprhordrogen Outhts all types of Starting and Liahting Havin. 
mgine-mounted; everything You can imagine to help you learn quickly aNd 
‘easily and become am expert.” * ie 


ae ah pen Reese As 
rm 


Usetortot all Kinds.” Practor" mec 
Waluabie'traiing without charge 


Make Big is HOR 8 H.J. RAHE, Prosident 
Money in SEND FOR BIG , 
Bork You Book Topay _Rahe’s Auto School 


‘The Brey ‘hetang 2889 Onk St, Kansas City, Mo, 


ce BS SSSESSRRBeoe 
This Brings Free Book 


WJ, RANE, President, 
Hane's Auto She 
sas Cy, Bt 
Send me your iewest book, “Make Money i the 
‘Auto and Tractor Hannon” aloo raseve are 
‘without abileatoas oo 


Street o¢ R. FD, ate 
BEESESRRESeeeee 
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ARE YOU 


To Fight for Your Country 7 
Are Youa TRAINED MAN? 
Are You Ready for That Job as a 1S 


Are You Ready for the Opportunity Thas 
the Door of Every Trained Gas Eng: 9 
‘The owners of Gas Engines are clamoring for the men whi, » 


business. There are a dozen ways this line can be followed, 0% 
FRANKDHENNESSY eee Srcinin ae Searees Sie ‘eng S 


Are You 1 Ready? =: erie 


OP ry of abt weeks, "I'can do this because of ny Uorso, 
"ot e a ona 


cae ‘gay fat 
‘Starters, Storage batteries, Magnet 
ote Machine Shop. General 


‘he lve St hat Tce jo tofecl at. 
- ies eaten takewenteasion ARE YOU READY? 
The Iowa State Automobile and Tractor School 


The Biguest and Best School in the Whole Northwest 
2 Pearl Street, Dept. B, SIOUX CITY, IOWA 


Let These “Shop Books” oe ae, 


RAISE YOUR PAY. 


Learn at Home, in Spare Time! 


Bend no money—Just the coupon—and get the “Pay-Rala 
sthop hao 226 es 
TRleord-breaking demand for machinist everywhere — 
10 bas. 


10,000 QUESTIONS ANSWERED IN 


MODERN SHOP PRACTICE 


GES — 
© LAtther bound pede ssf Tees tnt nd et enon 
«atop method, machinery tools ees 


Shipped FREE “om 7 DAYS’ TRIAL 


‘study af home. Fit yourself tor’ beer 


50c aWee on 


ep she rs Cais Sv [ouiesnestet aldo, Sot tesad Siar Ons 

Baas ste Sa i 

aaa son,” | ENGINEERING tnt 
~ 4 One Year Practical Courses. Day and Eve- 


ning cl Splendid equipment and instruc- 
ti Low 


DETROT 


atl FREE 


Popular Science Monthly 


Short Cuts to Big Pay 


The McGraw-Hill Home Study Courses 
Teach Practical Subjects Without the Aid of Correspondence Instruction 


The McGraw-Hill Home Study Courses in Power Plant Practice, Machine Shop Methods, 
Practical Electricity, Coal and Metal Mining Practice w Y specialists who gained their 
experience with their sleeves rolled up. They explain actual working conditions and show you the 
successive steps which lead to positions of authority. and high pay. 
With these books you do not need correspondence instruction. 
very page is clearly written and easily understood. Gueas work and in- 
Compiled by | voived mathematics are not found here. 
specialists It is a proven fact that a large salary is easier to earn than a small one. 
who work with | The secret. is practical training—which you can now) obtain at smali 
their sleeves peer hg Cad 
rolled up. nient monthly pay- Machine Shop 
ments is also” yours. i 
A’ broad, practical Library 
training can easily be gained by spending an 
hour of less per day with any one of these 
splendid courses drawn from actual PRAC- 
TICE. ie which will cheb 
The coupon below explains our offe he as 
to have one of these courses sent for ten d pad ahop, positions 
free examination. Decide which library a = ‘Ammerica, "Fee from 
want and get the coupon in the mail today. theory. | Easy to ura 
fant and get the coupon in the mail today. theory. Easy to. eras, 
sons Power Plant #2 per month for § months. $16 complete. 


Library The Practical 
Fieduicsand ras _ Electricity Library 
{increasing daily, and bere The Home Study Course in Prac 
fre rich opportunities for tical Electricity by Rad 
Practical men with tech Ieeaay for a man to master electri 
Bical trating. ‘Study the ty'trom the records of actual prace 
‘whole Beld under experts thce, "No. theary ot complied 
‘Who follow the best Mod inathematics No previous taining 
tin practice. Eight woh: necessary." Used by occa 
meh “3000 pages, ius: well as beginners. ¥ volum 
rated, ‘Send for booklet taining 1400 questions ul 
Hescribing this ‘course. swered 


$1 per month for 12 months. $12 complete. Sa paw ital tard mises ol aoa 


The Metal Send No Money—Just the Coupon 

Mining Library Patti 
‘a 
Sudy mofer mea ine eat aes ma 
faetpeies ett ie i Ben 
eC Secind ee ae Sette 
Nitta Comer pesca 
spel ee 
tala ma BT page lly trated, Tot nue, July 1217 
‘oer ieee mine aS by a: Sed fr decripate bOI 
58 per month for 8 months. $24 complete. 


Coal Mining Library 


‘The Home Study Course in coal 

ising will Dring You. more prac~ 
teat ration on coal ning in 
tiy'gain ina Metime. of actual 
Bractice, "These books make pron 


‘machine shop prac- 


Sorat liwtrted. No teeny 
sind facta 

2 Ser Stonth for 8 months, 
$7 Per rate complete. 


McGraw-Hill Book Co., Inc. 
239 W. 39th St. New York 
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“1 Can 


Succeed! 


», “What other men have 
)), accomplishedthrough 
Y the 


S. help, 


L 
LCS.tarerniedtbona 
aries of other 

can role mine, Hf thet 


C. S. means 
AYGaN stceées™ 

e “I Can Succeed” spirit, for the 
International Correspondence Schools can 
raise your salary—whether you're a dol- 
Jar-a-day man or a dollar-an-hour man, a 
Jong-hour man or ashort-hour man, young 
or old. 
No matter where you live, what you 
now do, or how little time or money you 
may have, the I. C.S. have a Course of 
Training to fit your needs, 

Hundreds of thousands of ambitious 
men have achieved success through I. C.S. 
help in the past 25 years—over 130,000 are 
now studying, getting ready for the big 
jobs ahead. Join themand make your life 
something to be proud of—you can do it. 

Mark and mail the coupon TODAY and 
find out how; it won’t obligate you in the 


Month 


xken the youth of the 


Fronticr Prepar: 


'e P 


2 


FRENCH coxvinsation | 


Studio and Commore 


‘When writing to Advertisers please mention Popular Science Monthly 


Put Yourself 
at an 
Executive’s Desk 


Rise From a 
Small Position 
Like This 


Buck the Line to Win! 


Are you in the ‘‘game"” or merely on the “‘side-line”"? Are you to be a star or a stick? 
You can’t ‘‘get on, ile “jooking'oa.” In business as well as in'ath rcleadlay Aeaprdtred 
touch-downs, the goals an high scores are won by trained mon. When you play, go in to win oratay 
out. It is easy to win when you have been trained by the best poaean 

You can begin your training NOW for a highs lered scan 1 position, More than 500,000 
firms need ex} tants; yet there are 2,000 ‘Certibed Binh ‘Accountants in America, 
‘You can quality for a position ia & comparatively short while, Let us show you how. 


Learn Higher Accounting 


Mail The Coupon Today 


Make the knowledge of these LaSalle experts yours. At least 
wasnt tn Rnoreden tis Lafae oper Forest 


Wanted— 


Men WhoKnow the 
Science of Aviation! 
‘The fact that the United States govern- 
Bae Gree 
It Means the Sudden 
of a Vast New Ind: 


ite tial nes pm 
snceone ip ceeetns pas Tar 


Gentlemen: Please send me, 
fisted prepaid ful pa 


Eepetplen at hy 


\ “aden whee 
‘Your special Hinited offer. = 


eat 


cares 


Popular Boaenes Monthly 


A NT 
nS 


SHOW CARDS 


‘ca ynen sa 
THE DeSELMS WATCH H SoHOOL 
St, ATTICA, IND, 


ELECTRICAL ENGINEERS 
WANTED ° bs Light and Power 


ants, Railroadsand 
Electrical } Manufacturing Companies 
$1800 to $5000 Yearly Hryy..ni", SoS 
peip you etn ruceat tn the Pleetrical india 

Shipped FREE This Wonderful 


fw: ELECTRICITY 


Library of 


ST Gay shea eg, ely Rito 9000 pe 7x10 

‘Sebes S00 itosations bound fa half morocco, gold amped. 
‘nly $2 a month If you decide. 

50c A WEEK 28m ere see to hep, them 


‘within the boundaries of Uuited Staten and Camda 


FREE CONSULTING SERVICE waiver your dimeutt problems for 
‘Eatire year—free with the set—regular peice 12. Tush tbe coupon. 
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patcelestLesson 


Special offer now. Pay nothing for this Test Lesson in 
Drafting prepared by the experts of the Chicago Technical 


&& S College. from study ofthis lesson how wellequipped 
Sas: you are to take w) drafting, as a profession. Also see from 
=S it how clearly the Chicago Tech” Course in Draftamanshi 

SS: explains every point—and how it will give you a practi 
training in Architectural, Electrical, Structural Steel, Machine 


f 
é 


Drafting or any other branch of Drafting in which you may bo 
interested. No charge whatever for this lesson. "We invite 
every ambitious man to send for it. To ask for it places you 
under no obligation. Get it while the offer holds good and let it 
show youwhetherornot you are a man who can study this technical 
calling to advantage. Just sign and mail coupon, Send no money. 


$2500 to $1002° a Week 


rsitionn ave sionge Coen te eompatent dreftecien snd the war steditions ave onre to crente am extra Geusand. iid 
ions pay good salarioe and the well trained tan always opportunity for advancement. “Our course gives 
Ekin trainin in the aborteet time consistent with Hones Its practical value fa proved by the suceens of our era: 


‘ates. If you are in a position where the future looka doubtful, if you want to be a technical expert, {€ you want to be 
‘dhe Free Lesson and the information we eend upon request. 


master of a calling whieh will make you independent, at least get 


Come to the College or 


Study at Home 


‘cecupation to get this 
will teach you'by ma 


{tnd you can tidy at home in. your spare time. york is 
yen in our Day and Evening Classes at the Col 
jeago. Your inatruction will be given directly 


tinge rooms of izations where Chicago “Tech 
‘Gradunten nre always fn demand at good salaries. 


Easy Payments 


Pay for the coutse as you go along. The feo is so emall 
tthe terms vo easy that no matter how moderate your Income 
‘ay be, on can afford to get thi training in Draftamanabip 


Silstom users Se or en tee eames ogy thc busin "We want tll carvan 
Bana Ri Purine ea se ich te Pat teem Prckngert stone Faun a 


See For Yourself |==="==0— 


fhinreeLewoatsanabelntetetporeaod dnole Send | Chr at 
fey tiny the, racy of your home stad ethan zea Chicas Tern ee eB Ssing, Chicaro 
\ for yourself w' you are ‘rat fora uilding, 
Woceoeful Deaftsnan.” Other ineccwn wil ak for your |, Wibwe tigation me tes net ie FRE et 
acer, Diptizan Oita cstations widens Coxeer |W pammirbetear 
youcan adapt yourself to the workand succeed inthe profession. 1 Sonate wank ta whieh 
Epa prepieereriarey oti 
yore ieutaly FW" Neirswoueeoes 


CHICAGO TECHNICAL COLLEGE 
1131 Chicago “Tech” Building Chicago, Ill. 
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LA SALLE EXTENSION 
UNIVERSITY 


ing iad spare spe nd agit the soars = NS 
you wish, ‘We bring the Univer’ to You. 


Free Consulting Service 
‘An a LaSalle natant you wil lag be enti tthe free use 
tints Coomiiing forice Shick ves Youth ivges alin 
‘ad a experts in any St our mera’ departnonts whenever yt 
Si" sell eto. fourm Tuas tu a aitincive Serves 
‘Sishal'be elpptod hv any sther Ioan of slr eharastr 


La Salle Students and Graduates 
from our several soccalised departineals ran now be found emoloyed 
ia etoctie dogartmenta prt {roa 

ie and commer scans 
Sher United! Staton For Pennasts 
Sea ER, 9180 merce Terra ee 


»— —La SALLE EXTENSION UNIVERSITY — 


he Worlds Greatet Rstenrion University” H 
Dept, 1183 Chicago, Hlinoie 

"Wie ont or obictign on my sat, le sent me Cate 
an Sg eager 
Swear of your vaktable 


‘your Husiaesn“Cacoulting tevion 
coy, fsa bck for 


"Aig 
“he mmbitiows tone, “Fea You’ y 


Lae 
Fe 
caters oe } 
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WANTED—More Salesmen | 


$6500 THIS YEAR 


Bere dhasy, Goon ft 
Pear 


ari SALESMEN' Th, ASSN 


PIANO 


Learn at Home 


‘San Francisco 


Hache cc age Pe 
[egianer took $151.50 from exlat 
| ite to-day. 


HIRAM BARTON 
Desk 3, 329 W. Ath Sireet, New York 


FREE 


Complete Outi FREE 

aA 
Paar ieee eed 
EASE sant cite da 


ris Bas eee fore, 
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J ob” 


“We've been watching you, young man. We know you're made of the stuff that 
wins. The man that cares enough about his future to study an I. C. S. course in his 
spare time is the kind we want in this firm's responsible positions, You're getting your 
promotion on what you énow, and I wish we had more like you.” 


‘The boss can’t take chances, When he has a responsible job to fill, he picks a man 
trained ta hold it, He's watching you right now, hoping you'll be ready when your oppor- 
tunity comes. The thing for you to do is to start today and train yourself to do some 
one thing beter than others You can doit a pte 

i} 


spare time through the International Corre- C]WTERNATIONAL CORRESPONDENCE SCHOOLS 
spondence Schools. I SCRANTON, PA. 
No matter where you live, the I. C. §, will come 
to you through the mails. No matter how humble 
or important your present job, I. C, S. training will 
push you higher. No matterwhat your chosen worl:, 
tome of the 280 practical I. C. S, home-study 
courses will suit your needs. 


Choose Your Career 


Do you like Advertising? Salesmanship? M: 
of the foremost Advertising and Sales Managers 
this country were I. C. &. trained. Commercial 
Law? Accounting? All over America bookkeeper, 
accountants, private secretaries, office managers, are 

ping the rewards of training gained in 1. C. S. 
Fcaieed study of these subjects. Engineering? 

shitecture? Electricity? Chemistry? Hundreds 
of thousands of men have climbed into big jobs in 
the technical professions through the I. C. ‘se help. 

"The first step these men took was to mark and 
mail this coupon. Make your start the same way — 
and make it right now. 
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Ridpath’s 
hice the World 
a_ Bargain 


A New Book on the Ford 


TheFord Motor Car 


Truck and Tractor Attachments 


By H. P. MANL' 
agin Atmel a 
Welding and Cuda 


Acomplete Instruction Book 
on every feature of the Ford 


et 


car, including Truck and 
Tractor Attachments. It 
covers the Ford power pla 
transmission system; "ru 
ing gear; control; adjust- 
ment and repair; upkeep and care 
Trouble tymptoins’ and remedies 
fiiving; xarting and "Tight 
A trvck attachment; tretor attache 
ments. Fully iiuatrated. 
[Limp cloth, prepaid - - - $1.00 
cr prepaid = = 
Pega hw lg es Eeitestite 
Sia Spee neater ngn ett hes eens ne a 
FREDERICK J. DRAKE & CO. 1003 Michigan Ave, CHICAGO 


LET HIM GIVE YOU A 


Real Command of English 


Ttviltke only some of your spare momeats ethome: 
rummar-stady, ench lesson as cleat an da 
‘inspiring to the highest degree. 
bowler Gratrilt Rial teach yas 
In raccal Bagishbow 
‘Your Stock at Words— 
Write Tacttal, Forceful hettcrs, adver 
e 
iisementa: Storiem Sermons, ete 
Become an Engaging Conversationalist— 
Enter Good Society” 


Be a Man of Culture, Power, and In- 
< ‘Your Cooma: 


ErECTRICAL rasa itt 


“IN ONE YEAR 


For, practi! young men with med ig. 2508 year opena Rent 
SPRPUSSTog oa request." 102 Takoma Avex, De 


“HEAVEN AND HELL” 


‘hilosopher ani 


rete rane ote te LC 


‘THE AMERICAN SWEDENDORG. 
PRINTING & PUBLISHING SOCIETY 


oom 44, 3 West 20h Stret, New Yorke 


Learn a Paying Profession 


‘PHOTOGRAPHY 
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Dont Be aWall Flower! 


Learn To Play 
By Note 


Piano, Organ, 
Violin, Cornet, 
Mandolin, Banjo, 
Guitar, ’Cello, 
Piccolo, Trombone, 
rior et, Flute, 


Harp, Sight Singing. 


LEARN MUSIC AT HOME 


No longer need the ability to play music be aut out of your life! Now at lat you can learn muslo—how to TT instru 
ment~at home-—yet without having a teacher at Your elbow. By our wonderful bore study method we have made i ary for you 
'play’by mote the Bano, Organ, Violin, Banjo. Mandolin, Guitar, Cornet, “Celia or learn Sait Sina 

Noah tiene, ary teres mo ncinventeice, no ick mu naan yet ample wader, cay er even cil 
‘ow you San brine into Your own fe and Uh lives of others endless pleasure nad happiness though YoU nua. faa ni 

fora wall ower” You wil be th a er ‘ao plan more than 200,000 gentlemen, ladies 

And dren Taal parts of the wor 


WONDERFUL LESSONS FREE 


We want to have one pupil in each locality AT ONCE to help advertise our 
wonderful, easy aystem of teaching music- For a limited time we are therefore 
Tnaking a special advertising offer to give you music Jewons in Your own home, 
absolutely free.’ The ONLY cost is for postage and sheet music, which averages 
‘only 12}4¢ weekly, We can do this because our course Yriends—pupils 
Tecommend it to others and then we make our profit. We make this ofler on con- 
‘dition that you give them our name when they ask you. 


SEND No MONEY ™yooav™ 


‘The average yearly enfollment 
for the past few years has been over 25,000 pupil We grade’ you bel 
you start and ft the instruction to your special needs. ‘A beginner 
entirely different lessons than one who has had lessons. 

Let‘ us send you our new 2page book, which describes the 
secret principles of our wonderful New System of Music Teaching 
from beginning to end, and contains scores of letters from pupils 
who have become expert players as a result of the Course. 
Write to-day. Mail coupon or postal 


U. S. School of Music 
Dept. 811 Brunswick Bldg., New York 


When writing to Advertisers please mention Popular Science Monthly 


FREE COUPON 
FOR LESSONS 


U.S. Schoo! of Music, 811 Brunswick Bidg.,. NewYork 


Pleace send me your free book, "Music Lessons by 
Mail.” explaining how T-can learn to play for 1244¢ 
weekly. ““Fwould ike to learn howto play the 


ja 2 se acenesess 


Address 


Popular Science Monthly 


“ey Would Give 
a Million Dollars 


to be a Good Lawyer!”’ 
—said HARRIMAN 


‘Law Course 
in 18 Months! 


E, H, Harriman, the great railroad magnate said 
dollars to be a fad lawyer! 
Ifa man so 


tremendously bus; 
to get a legal training—you, too, can do it. And 
whether you take up law as a career or as a business 
aid, it will well repay your effor 

‘This course brings thorough legal training within 
‘easy reach of busy men. Prepared by deans and pro- 
fessors of Law in Harvard, Yale and other Universi- 
ties; federal and state judges and attorneys of nation- 
alnote. Complete, simplified, practical, absorbingly 
interesting. Learn law, in spare time, at home! 


Law Trained Men are Leaders 


corporations. 


LAW — The Big-Pay Profession 


“Thousands of lawyers are making $3,500 to $10,000 and more 
yearly. Many earn a fortune in a single fee. 
EVERY BUSINESS MAN should know law. The com- 
lexities of modern business make legal knowledge a vital 
factor in the success of every business man. 
80-Page Book on Law—FREE 
i Hook, “How to Acquire a Leal Training.” gives vou a 
wonderful tiniane into the pomabltties of this ‘wsbie pesto 
int the way to ouccen: tals all about the Course and mathoas of 
ructon. “Write for i. ‘Gent fre, postpald—no obliga, 


AMERICAN SCHOOL OF CORRESPONDENCE 
Dept. L~1208, Chicago, U.S. A. 


Music Lessons 
Book BREE Mristcenesey, mie 


cre teA poremean teachers ven 
Bede eo eae coin 


Yeo, too, ean yn easy a 


“Any. ; Instrument or Voice 
otereted fa, ge 


Are you interested in the me- 
chanical side of an automobile, 
its proper operation and eco- 
nomical maintenance? 


The American Chauffeur is a 
live monthly magazine fea- 
turing articles in, common 
sense language, by “men who 
know,” on instructive topics, 
which will be interesting and 
of great value to every auto 
owner, chauffeur and garageman, 
FREE OFFER 
To introduce the American 
Chauffeur, we are offering 
this plated lacquered watch 
fob, with seal grain lea- 
ther strap, as illustrated, 
ABSOLUTELY FREE, witt 
3.3 months" subscription to 
the American Chauffeur at 
the regular price of 25. 


Your money refunded if either 
the taneasiae or fob dows not 
ome up to your expeclation- 
THE AMERICAN CHAUFFEUR 
13 Bathe Bl Ceci Ohio 
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LLION ROLLAR, 
ie TRACTOR SCHOOL 


c. Sweeney 's Talks to Men 


~ Mechanically inclined men, your chance has come. Get 
ready to graspit. Your country needs mech: 

$7 youl mean you, the man who reads thi pase 

Leama trade that fits your natural 

fs inclinations and ambitions —help your 

country and yourself, and be a success. 


Trained Automobile, Truck, 
} Tractor and Aeroplane 
ey bras Be Had 


tor and trac poeta work, 
tetdlsensl ta the world Bot in en sd snobpancat” 


SPECIAL FEATURES 


aes th plea 


ion Plaza, Kansas City, 


iin sad se 
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Stronger, Clearer 
Voice for 


Do YOU 
Stammer? 


‘The famous Perfect 
] Voice Institute Method 

is invaluable to those who 
"} stammer or lisp. § snscel 


Py 


ieee Well fayor fos | 
SHER ecco Zed fd 


'— Perfect Voice Institute _ 

[[~ Studio 1208—1772 Wits Ave., CHICAGO 

| , Send me the book and facts about the Feucht- 
inger Method. I have put X opposite subject 

1 that interests me most. 

T Dsinsing CSpecking CStammering OLining 


Name 
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Bo ow S822 commer. 
itivetrating Pagtel and 
gayon portraits, Earn S35 


simple method your tal 
‘Suickly developed without 


Interfering with oreent sank g BY Mall or 
Write for fut ‘partisans, FREE CERTIFICATE, lst of 


betes Pllutrated prospectus, ete t, 
‘it’ STUDIOS. 371 Pion Bang, New York N.Y, 


ELECTRICITY TAUGHT 


Practical Worki 


Learn at Home to 
Write Short t Stories 


Fact Wayne Carespondence School, Dept. 1208 Fort Wayne, Ind 
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MAIL TODAY 


LEARN ELECTRICITY 


In Four Months ‘\ dren 


ie ‘and prepare 
bat in oor big shops wader 


‘gaan your way. weit vo your country and to 


ice 
BRICKLAYING sna eat’ ‘paper. & success. “Your oppareuaily ta Hes 


MOV. PIC. OPERATING Secanrah peoricaaeraio™ 


ee et ton ae X NE. om arutits, SCE SCHOOLS 


yy LTEACH y SP e US SETH 
Siow 2 bas 

fy) Sb} VY, Y Saat eel nia iecate | LoS eS 

By MATL Eiiakisparalec nce SCN 

aren: SEete Of Uscle Sau wit ices ES 
Lonnie ngs ee Sees 
ae Sere aia Saree 
Erie Si ie EN i} Sahoo coe 


ORDER BOOKS BEFORE 
ADVANCE IN PRICE 


SEND TODAY—SAVE $5.00 
The present low price on this great work will be withdrawn 
when the few sets left are sold. Quick sction saves 35. 
20-VOLUME LIBRARY OF ARCHITECTURE 


Carpentry and Building 


They bake newer 10.000 avetions an balding. Witen 
by 26 architects, contractors and engineer a 


50c. a week ey: eta 


Sar Scam wae | ves your che pet 
‘Sxplalne’ Special “otter, good | tems for i ear eae 
é ree with the ne. 

Sanaa. 


Riash he coupon 
iuween 


100mn 


bration wan aut mate AT teomas Erapete es 
idee personal direction ot Wit Conic tamous 
Inagasli, advertising arnt of 30 Yoana uccsatal experience 


—_——— 


peroe oe — ee 


1 Agerian Teehneal Soeety, 
Bit Rtas Chie 


0 Fhe eed Apitetre Carpenty and Baling tor 
amaring a Z Sel B55 
Bia rl Bae 1% oT $88 5 tren unt fe 
[ame 
| Adtre 
T retweee 
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Think Beyond 
Your Job!” 


“There is not a man in power at the Bethlehem 
Steel Works today,” says Charles M. Schwab, in 
the American Magazine, “who did not begin at 
the bottom and work his way up. Eight years 
ago, Eugene Grace was switching engines. His 
ability to out-think his job, coupled with his ster- 
ling integrity, lifted him to the presidency of our 
corporation. ’ Last year he earned more than a 
million dollars. . : . . Jimmie Ward, one of 
our vice-presidents, used to be a stenographer. 
The fitteen mon in charge of the plants were selected, not 
because of some startling stroke of genius, but because 
day in and day out y were thinking beyond their jobs."* 


it " 
Jf zou want to be somebody. to climb toa position of re- 


oe aa ee 
Qe ec cet adie nancer 


pward. 
‘ou need is Just ordinary brains, the 
1d the firm resolve to think ahead of the Job You 
"The 1. C. S.are ready to make the rest eaxy. 
tart. “Mark and mall 
Roe caso 
f 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX "S835, SCRANTON, PA. 
asian, wamont ebnenting ma, how Vcan gual forthe pole 


Metallurg o 
IsriTionsKr Excise 
Janeth 

Comersctor and Blhder 
‘Archivecrural Drefnmen 


‘Serta! Bog 
roemnina at nia 
Sheet Metal Worker 
jaar oF SOP 
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Why You Need Books 
If You Want to Succeed 


‘You can't get on in the world unless you read— 
read the books which will make you more 
valuable to those for whom you work. You 
don't have to gc to college. Edison never went 
to college. But he has probably the finest 
library of technical book. in this country. 
If you want helpful, practical books on electric- 
ity, mechanics, mechanical engineering, wireless, 
airplanes, sheet metal work, repairing, write for 
Popular Science Monthly's new Book Cata- 
LOGUE. The books described in it have been 
carefully selected by experts as best adapted to 
the needs of Popular Science Monthly readers. 
Send the coupon below (or copy it). Check the 
subject you are interested in. You can be sure 
that the books supplied by Popular Science 
Monthly will be satisfactory. The Book 
Department will supply any book you want, 
it is not contained in the catalogue. 


Send the coupon today 


Popular Science Monthly, 
239 Fourth Avenue, New York 


Please send me, free of charge, your new 
Book Catalogue. 


Stredt 
Town... 


State. 


Check below the subject in which you are 
particularly interested. 


Architecture 
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LEARN RAG at, ME 


piano playing-at Home 
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FREE 


| TRIAL 
| OFFER 


Be Your Own Salesman and Save $51— 
New Oliver 
Typewriters for $49 


Let us send you a brand new Oliver Nine—the world-famous typewriter 
—for five days’ free trial. Keep it or return it. 

That is our plan in a nutshell. Our new plan—besides saving you 
$51—makes it easy for every one to convince himself of Oliver superi 
ority. No red-tape—no money down—no C, 0, D. No salesman té 
influence you. No need to ever pay $100 for a typewriter again. 
But here is a warning—all advertisements for brand new Oliver 
ines at $49 must be signed by the Oliver Typewriter Company. 


This Is Our Offer i 


No Money Down. No C. O. D. 
Easy Monthly Payments 

Maker and user deal direct. You are your 

own salesman, You pay yourself the $51. 

‘Own this master typewriter at the rate of 

$3.00 per month. 

The Oliver Nine itself must convince you. 
Itis the greatest, the most durable, the most 
successtul typewriter ever built." No finer 

‘can be bought for any price. It is a 
twenty year developm 
‘There {no eed now to ever pay $100 
‘cain for a new typewriter. The Oliver 

febellion, gives every O06 af opportu: 
‘ity to ownan Oliver, And at lowest 
“This i the same machine used. by 

the largest concerna, I 
the ines improvement. For 

can't be beat a 
after trial of $ days, you 

e not. satisfied hip Te 

ack at our expense, 


With greater 
production 
‘and huge finan- 


writer Company 
is the pace setter. 

Its officials seek 
to relieve the public 
of a.useless tax. In the 
past, it has cost $51 to 
sell typewriters through 
an expensive sales force 
—high rents for offices in 
0 cities—and other frills 
All are wasteful from an 
economic viewpoint. That is 
why Oliver Nines are shipped 
direct from the factory to th 
user—on free trial. This permits 
us to wholesale machines to 
for $49. You get the saving. No mid- 
diemen with their tolls. 


Do Not Confuse 


This $49 Oliver is nat a 
? 


This plan, we feel sure, is in. kee; 
ing with modern “demands, All will 
weleome such a sincere effort to reduce 
the High Cost of Typewriters. 


10 Cents a Day awl | FREE TRIAL COUPON 


Eaay payments of $3.00 per month. Thisin 
tion to our cutting the price in two. Could any one | THE OLIVER TYPEWRITER CO. 
fo further? Yet we offer this free trial without ver i 
Sbligation on your part. The plan is daring—but ie ite ae oo 
‘we believe discerning people will respond. 
“This is the first time in history that a new, 
used $100 typewriter of the latest model 
offered at the price ‘of cheaper or 
machines. Tt is cheaper to own than rene 


Chicago 


‘You may send me a new Oliver Nine on approval. 
I will keep it five days. Then, if I decide to buy it, 
I will pay $49 at the rate of $3 per month. The title 
to remain in you until fully paid for. 

If T decide to return it, 1 will turn it over to the 
express company, properly packed and addressed 


been 
hand 


No Money Down to you. 
imply send in the coupon properly fled in. I 
‘There'is/no red tape—no ealesmen—-no collectors g Name 
fo bother. ‘Keep the Olver for $3.00 per month, 
Ge return it, “Tee up to You. 
Mail the coupon today. dabies 3 TEASE IRICE, 
The Oliver Typewriter Company 5 kéferences seaasseesesetaes 


1108 Oliver Typewriter Bldg., Chicago 
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SHANDY Electrical Dictionary Coo; 
talon Upward of 400 i 


= 
PRE ay ee 
230 Fourth Avenue, New York. al 


needed to take this course and you can start any day of any week throughout 


the whole year. 


At this “Learn by Doing" School a man acquires the art of Electrical 


Drafting ; the best bucinest methods of 

the skill to install, 

‘mitting and using clectricity. 
‘Write for ilustrated booklet and 

‘School ean do for YOU- 


“be shown” 


Electrical Contracting ; together with 


‘Operate and maintain ‘all systems for Producing, trans 


what the N.Y. Electrical 
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Never before have ambitious men had such a glorious 
chance as is offered today in this wonderful new industry. The 
war news only proves that the Airplane has come 
to stay—that thousands and hundreds of thousands 
of airplanes will be demanded for commercial uses 
when peace returns. foroneof these 

Meanwhile an army of trained men must be 
found to man the new aeroplane factories that are | Positions 
now being built everywhere. This makes the big | Aeronaulleal Instruct 
chance for you—a chance of a lifetime. Enroll 
NOW for our complete Course of training in 
Hye eo and the Science of Aviation 
and urself in a few short months to 
double ar treble your present salary, 


We Teach You By Mail 


In Your Spare Time at Home 

Our new, scientific Course has the endorsement 
of airplane’ manufactures, acronautical experts, 
fiatore and leading sero clubs. very Tewon, Late 


Bive Print and Bulletin is self-explanatory. You can't fall 
fearn. "No book study... No schooling required. Lessons are 


auties and 
Sclence of Aviation in a thorough, practical manner. Under our expert direc: 
SORA eT yekse! emnine ou meat hve rc May 


re 
O ssceg 
fh sercAN 


Special Offer NOW Yor Sulit 
Send This Coupon Today 


It is our duty to help in every possible way to 4 
supply the urgent need for gadatens of this a uithout any obligations 


great school. We have facilities for teaching sn my part out may send me 
@ few more students and to secure them Practical Aeronautics and 
SUCLIVEWe gm SREIngiK teaacnktle v4 Frocs Soest OTS ee 


Special Offer which will be withdrawn without 
otice. Write today—or send the coupon—for 
fall particulars, Don't risk delay. Do it now. p's 


American School of Aviation 
é 


431 S. Dearborn Street, Dept. 274B, Chicago, Ill, 
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Here's a thorough, complete, simplified High 
School ¢ 


urse that you c 
I education, o} 


complete in two years 
alculable value, by sp 
‘ourse prepared by 
Jemies. 


Meets Entrance Requirements of 
Colleges and Universities 


a for Harvard 
standing. Hl 


setual power. 
‘course gives you the key to success. 


Don’t Stop 
Growing — 


Keep on going! Train 
your braint “Broaden your 
Inental vision! Make the 
jue ite before 

in “on your 


High School Book 
Free 


Send your name and ad- 
dress on’ the coupon oF fo 
Miustrated Book. 


card and get our new 
Wo obligations: i abs RES 


Cis absolutely free. Welte 


Send No Money—Just the Coupon 


AMERICAN SCHOOL OF CORRESPONDENCE 
Dept. P-1208 Chicago, 


Name. 


EARN MONEY 
In Your Spare Time 


Hundreds of active young men are 
working for PoruLar $ 
Montuty in their spare time. 
POPULAR : MontHLy is 
growing so fast that this winter 
it has opportunities for ad- 
ditional men in communities all 
over the country. 


ime to apply if you are 
jous and want to 
money in your spare 
Address 


earn 
hours. 


Business Manager, 


POPULAR SCIENCE MONTHLY, 
239 Fourth Ave., New York 


PRACTICAL 25-Cent HANDBOOKS 


for the Student, Experimenter and 
Practical Worker 
HOW TO MAKE WIRELESS INSTRUMENTS 
aie Wireless Telegraph Set ad 
‘rele apparatus for both high and low po Sepaxes, 
30 Dierent Lnscrumenta, 80 filtration. Se posipai 


CONSTRUCTION OF INDUCTION COILS 
AND TRANSFORMERS. 


Tells how to design and build magnetic leakage tra 
high frequency apparat 

coils, condensers, gaps. 
56 pages, 72 Mlustrations. 


Monthly 
New York, N. Y, 


Popular Science 
239 Fourth Ave. 


steps tae ee 
rales 
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SIGNANE 
ENGINEERING 


Free Book 


on Signal Engineering 


"THERE are thousands of miles of railroad that must be equipped with block 


signal systems. "To superintend these installations and to. maintain the systems now in use 


write for the free book on Signal Engineering. 1t will be sent to you prepaid—without obligation. Send the coupon now. 
Men Are Needed to Accept High-Salaried hol 


thousands of men are necessary Golden opportunities are aered. 
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Ro Compression 
No Power 


Leaking all the time 
Then— 
© What Your Motor Needs 


is a set of 


American tmeiPiston Rings 


Made for Every $7.50 for Set of Twelve 
Type of Engine FORD SIZE 

Your motor will never be fully efficient if you proportionately low. 
are using leaky old piston rings of more than on th 
one piece, [t will pay you in saved gasolene 
alone to AMERICAN 
HAMMERED 

une Bookate, "Story of 

1 tne kor 


‘AMER ICAN PISTON RING. SALES co. 4) eri f 
210A Halsey St., sy om ke, Ne J. 2 
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The Jobs They've Left 


Must be Filled by 
TRAINED ME] 


Gicck neers of froteed. numbers of trained men have guit their jobs 
to join the fighting forces. Who will take their places? 
Commerce and Industry are calling for men of specialized 
training. The nation’s business must be speeded 
upto meet the greatest emergency in history. 

If you have natural ability it is your patriotic 
duty to train for a bigger job. Learnin spare time! 


Thousands of Positions Vacant- 
$1500$2000$5000310.0008 Over 


In every ndnatey, trade and profession, important po- 
sitions, with attractive salaries, await men who are fitted 
to fill them. The need is urgent. Will you heed the call? 


The'Americari Home Study Gurses Fit You 
Zr Any Job You Want. 


The American Schoo! offers you a wide range of Home Study courses, 
50,000 men to win. Choose the comets that’s 
. Start your training mow. Get on the 

the earliest possible moment, ToBeniness 


You vountier men -you older men Besmlses 


Fesponsibilities, 
Details of the 


prospectus of any course, together with a valuable book. 
Send the coupeat ‘of Corres 


Pee —— 


AMERICAN SCHOOL of Correspondence, Dept. G-1208, Chicago, U.S. A. 


I Gentlemen: Without obligation please send me booklet me how Ican qualify for position marked X, 
. —4 ioeog ewyee oe Pema 
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Crying Need for #5000 Me 


SPORTATION is the second fargest and 

‘most important business in the country. More 

than two billion dollars annually are spent in 

freight rates, yet it has been estimated that 

Bout of every 10 shippers are losing money 
because of the scarcity of trained trafic men. 

Every dollar wasted in freight charges represents a 
dollar of wasted profit or a dollar of wasted opportunity. 
in business today, freight charges are a vital factor ia 
governing prices.” By. accepting every existent ad- 
Vantage in Fates, a concern, or a city. can vastly under- 
sell its competitore who waste traific dollars. 


A Few Reasons Why 


A concern in South Chicago had been shipping about 
200 ears of Coke from Connellsville to their smelters. 
Sometime ago a traffic expert succeeded in getting 
4g rate adjustment which resulted in a saving of about 
$5.00 on each car. ‘Thus, on this one item alone a 
saving. of ‘over $300,000 a’ year was effected. 

In’ St. Louis, through misrouting of freight, errors in 
reconsigning ears and undercharges on shipments, a 
Tailroad lost over $27,000. 

‘A trafic expert discovered that freight rates paid by 

we Meeker Coal Co. were exorbitant. A ruling 

“ured from the Interstate Commerce Commission 

‘ited in a refund of $122,000, 

Anil ‘shipper in ‘Kansas was losing over $30 every. 
day—$700. monthly—because he did not know of 
certain tariff regulations entitling him to lower rates. 

‘These are buta few instances of what is occurring every 
day in the tratlic industry. Tens of thousands of con- 
cerns, without realizing it, are losing fortunes every 
Year because they do not know that there are counties 
Tlassifications, special freight services and rate combi- 
ations which legally entitle them to rates that would 
amaze them if they but knew. 

is it any wonder that competent traffic experts are 

Jil $2,500 to $10,000 and even up to $25,000 and 

30,000'a year? is it-any wonder that firms are 
lad to pay. a percentage of what traffic managers 
fave?” The man who can do it is in high command 
‘and instead of finding himself in the position of even 
asking for a raise, generally has several firms bidding 
for this services. Why not? It’s no hardship to pay 
a’ big salary out of losses turned into profit. 


Your Life-Time Opportunity 


‘There are about 50,000 large business corporations 
and about 400,000 smaller shippers which must be 
protected by competent traffic men. These concerns 


‘American Commerce Assocation Dept. 911, 206 S. Wabash Ave, Chicago 
Please send me your book free. 


Namesecessccee 


Adairess re 


+ Occupation. . 
When writing te Advertisers 


Agee 


To Stop Traffic Losse 


How to Qualify Easily and Quickly at Home 


Ss 


have freight expenses running from a few thousand 
dollars to many’ thousands of dollars monthly. Vet 
in the entire country there are only a few hundred men 
actually competent to save the money’ now being 
wasted through lack of efficiency in applying the Gove 
ernment Freight Rate System. It is estimated that 
over 100,000 more traffic experts are needed at once. 
Heretofore, there has been no simple way to master the 
details of traffic management. Realizing the crying 
demand for trained traffic experts, and seeking relief, 
the “American Commerce ‘ation—a National 
organization OF traffic men, FOR traffic men, BY 
traffic men, offers to give men the training required 
to make them competent to handle the problems of 
most economical distribution. The training is given 
by mail and can be studied in spare time, at home. 
Though the most complete and thorough training is, 
siven, the Course is remarkably easy to master, 
Through its Advisory Council, every member of the 
American Commerce Association Feceives the help of 
such men as T. Albert Gantt, traffic. ma 
Products Co.; Wm, Scott Cowie, freight agent Erie 
R. Ri; Samuel G. Lutz, general traffic manager 
Chicago & Alton R.'R.; Chas E. Mayer, traffic man- 
ager Stone & We ngineering Corporation; T. 
Narkrader, traffic manager American’ Tobacco Co.; 
as well as ‘nearly 200 others of equal prominence, 


Startling Book Free 


tation depart- 

3. Wilson, traffic 

manager of the Toledo Board of Trade; Ira S. Bassett, 
traffic commissioner Pittsburg Commercial Club; 


W. H. DeWitt, Eastern traffic manager Western 
Electric Co., and hundreds of others equally prominent. 
It is impossible to go into details in this limited space, 
but the ‘Atsociation has published a remarkable book 
for free distribution which explains the instruction in 
detail and tells how anyone ‘may quickly learn the 
cheapest rates in existence on all kinds of shipments, 
the fastest methods of shipment, the best methods of 
protecting shipments from loss and damage, and how 
to organize and manage a traffic department for maxi- 
mum results. The book also tells what hundreds of 
other men have accomplished as a result of the study. 
The new profession of traffic management is in its 
infancy, ‘The possibilities today—great as they are— 
are nothing compared to what they will be a year from 
now. If you are at all interested in getting into this 
highly profitable field. paying salaries of $2,500 to 
$10,000 and more, be fair to yourself and write for the 
Femarkable book now offered free by the Association. 
In writing, please state whether you are a beginner oF 
whether you have had. previous traffic experience, 
and give your present age ard occupation. Address, 
American Commerce Association, Dept. ort, 206 S. 
Wabash ‘Ave. Chicago, il. (A ‘Commerce 
juilding) 
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At Less Than 


— ONE-THIRD 
S. Original Price 


ALL MAKES 


Tells Why We 
Can Sell So 
markably Cheap 


Ten Day Trial Plan and 

an Iron-Clad Guarantee 

Means Your Protection 
and Satisfaction 


Buy For Cash—Instalments or 
Rent With Purchase Privilege 
oth oat 


Mail Coupon For Free Catalog and 
Bi on belo 


at 


Dept. 270, 62 W. Madison Street 
CHICAGO, ILLINOIS 


Address, 


Town. State. 
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HARNESSING “e MOUNTAI 


' to Conquer the Mountain ||) 


HE mountains, for years almost impassable barriers to transpor- | 

tation, have been made to yield their limitless store of energy to 

the service of man. 

The tremendous forces of mountain torrents have been fitted to 
the yoke of achievement and now furnish the power that hauls the 
great all-steel trains of the ‘St, Paul Road”? across the backbone of 


} the continent 440 miles through the Belt, Rocky and Bitter Root 
i Mountains. An additional 211 miles is being electrified through the 
i Cascade Mountains in Washington. 

} ‘When next. you journey to the cities of the Pacific Northwest travel electrically on 
At] ther of those famous trains “The Olympian’ or ‘The Columbian. 


\| Mountain travel without cinders—without jar or grinding brakes, Snow-clad vistas 
\\ unobscured by trailing smoke, via the 


Chicago, Milwaukee & St.Paul 


Railway 


smart send recs! f2 
F, A. MILLER 
Passenger Traffic Manager 
‘CHICAGO 


The Popular Science Monthly in 
the Schools 


The modern teacher vitalizes his subject. He tries 
to show the applications of a scientific principle to 
daily life. The new machines and the new wonders of 
science are based on the fundamental principles ex- 
plained to pupils. 


The Porunar Scrence Monruty has aided teachers 
of Science and Manual Training in showing how the 
fundamental principles are applied in new discoveries 
and inventions. 


Over 1,500 schools are now using the PopuLar 
Science Monvtacy for classroom instruction. Here are 
extracts from letters chosen from hundreds sent in 


by teachers. 


They are only a few of the many ex- 


pressions of appreciation received: 


I believe every teacher of mechanical 
science or m ing should use 
the Porvtar Sciexce MONTHLY as a 
service book. My students take a 

it interest in the lectures taken 
from it. 


T. W. Kerley, Teacher of Manuat 
Training, Est High School, 
Estherville, Ia. 


The magazine was read more by the 
boys than any other on our reading 
table. 

Ralph E. Roycroft, Detroit, Mich. 


For use in supplementing a high 
school physics or chemistry course T 
think PorcLaR Science MonTHuLy 
in the line of current 


has no super 
literature. 

George E. Davis, Teacher of Physics 
and Chemistry, High School Institute, 
Mishawaka, Ind. 


Porutak Sctsxce MoxtHty is very 
popular with our boys, in fact so much 
80 we find they prefer reading the 
magazine to studying their regular 
school work. Personally I find the 
magazine helpful and interesting. 
‘New ideas are continually coming up 
within its covers, and suggestions for 
rearrangement of work. 

L. D. Whiting, Supervisor, Manual 
and Physical Military Training, Fal- 
‘mouth, Mass. 


the Porvaw Science 
Monmity regularly in our depart- 
ment of the school, and many of the 
boys I notice bring in copies of it 
almost every month, and figure and 
work on some of the’ projects. 

C. R. Bernard, Supervisor of Man- 
wal ‘Arts, Salida ‘High School, Salida, 


Science is a living, vital subject. If 
‘one teacher more than another should 
be up to date it is the science teacher. 
1 think that PorvLar Science 
MonTay is the best magazine on the 
market for supplementary science 
material. 


Albert Early, Principal, High 
School, N. Plainfield, N. J. 
The Porvtar Sctexce MONTHLY 


taken by the school is literally read to 
pieces by the first year and third year 
pupils, It is referred to very fre- 
quently in class, and is of material 
elp. 

C. B. Roote, Headmaster, High 
School, Northanipton, Mass. 


‘The PorvLar Screxce Montaty is 
the most popular of all magazines, 
especially with the boys of the 8th: 
gth-roth years (highest grade, and 
irst two high school years) in school. 
Burt W. Alverson, Principal, High 
School, Dexter, N. ¥. 


Fighting Off Submarines with Armed Buoys 
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The Submersible Buoy and How It Works 


as the submarine st 


ig near. At once i E 9 notify a patrol. 
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The Gun-Buoy for Repelling Submarines 


It has living quarters for four, telephone connections, periscopes 
and a rapid-fire gun—all the modern marine conveniences 


SERIES of huge buoys, each of 
which carries a gun and on each of 

hich four men can live for man 
days, is the latest solution which has been 
offered to cope with the submarine menac 

‘As the picture on the opposite page 
shows, each buoy has an upper deck on 
which’ a three-inch rapid-fire gun is 
mounted, living quarters below the gun- 
deck, a tank below the living quarte 
which tank is to be filled with water 
order to sink the buoy, and finally, a 
cylindrical compressed-air tank at. the 
bottom. The buoy itself is about sixteen 
fect in diameter and about twenty feet 
deep from the gundeck to the top of the 
compressed-air tank. At the bottom of 
the compressed-air tank is a cable dram 
and winding gear. The anchoring cable is 
wound around this drum, When the buoy 
is to be rapidly submerged, its sinking 
can be hastened by winding up on the 
drum gear, the extra downward pull assi 
ing the water admitted into the submer- 
gence tank. A hand gear is provided in 
the living quarters to facilitate the winding 
up of the moorin : 

‘The buoy is equipped as completely as a 
boat or as a submarine itself. It has a 
periscope, which can be used when the 
gun deck is just awash; a wireless outfit; 
telephone connections with a land statior 
a microphone for picking up the hum of a 
submarine’s motors under water, and a 
small gasoline engine with attached air 
compressor, which is stored in a watertight 
compartment and which serves the purpose 
of filling the compressed-air tank. 


is to be 
used. They are connected by a telltale 
net of very light construction, the meshes 
of which are about twenty feet square. 
The nets are to be made in units measuring 
forty feet by two hundred. Light bamboo 


poles suspend the nets in the water, the 
bottom pole being weighted so as to keep 
the unit upright. "The upper bamboo pole 
is connected with a little float which 
shown in the detail drawing on the opposite 
page. The float carries a telltale flag and, 
an incandescent lamp, the one to be used 
by day and the other by night. As soon 
as a submarine strikes the net, the flag is 
thrown up and the light flashes. 

Each little float is attached to the top 
of each net unit. The connection between 
the float and the net is such that the 
slightest tension upon the part of the net 
will destroy the connection. A line leads 
from the net unit to the little float through 
a watertight tube and to a drum on which 
it is reeled. As soon as the submarine 
strikes the net unit, the float rises and the 
line is unreeled. When the whole line is 
unreeled a latch attached to the drum is 
released and that, in turn, unlocks the 
flag, which is forced up by a spring. The 
pole of the flag throws a knife switch so 
that the battery is simultaneously placed 
in circuit with the electric light. 

The buoys are in direct communication 
with one another as well as with the main- 
land and the patrol fleets so that they 
are able to give instant warning of the 
of a submarine within their radius 

ion. Normally each buoy would 
float just above the surface with its hatch 
open. One man would be stationed on 
deck as a lookout; another would operate 
the wireless apparatus; a third would stand 
ready to perform any necess operation; 
a fourth man would be sleeping. 

The cost of making the buoys and net 
units is small compared with the building 
of destroyers and submarine chasers and 
steel nets. Moreover, they can remain 
at their stations for a far longer period 
than a patrol fleet can remain at sea. 
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A Merry-Go-Round with Which Ger- 
man Soldiers Amused Themselves 


« ARounp the world in forty days,” is 
part of the legend which appears 


Popular Science Monthly 


The Suitcase Talking-Machine. Take 
It Along on Your Travels 


'HAT to do with the talking-machine 
when you leave the city for the 
summer has been solved by Arthur Stech- 


over a ramshackle merry-go-round made 
by the Germans : 
on French soil. 
Forallweknow, 
this may have 
been the Ger- 
man slogan at 
the beginning of 
the war. The 
merry-go-round 
is now in the 
possession of 
the French. 
Two cast-off 
wheels with the 
axle form the 
main part of the 
makeshiftaffair. 


‘bart,of Chicago, 
Illinois, — Like 
the dog, the cat, 
the pet parrot 
and your wife's 
new hats, you 
take it ‘along 
with the rest of 
the hand bag- 
gage. Being a 
portable ma- 
chine in the 
shape of a small 
suitcase, it can 
be carried from 
place to place 
without injur- 


The elaborate ing the mechan- 
structure on top ism or destroy- 
is agiantspoked ing the records, 
wheel placed which do not 


over the ordi- 
nary wagon 
wheel. ‘The seats are suspended by wire— 
rope being as scarce as copper. 


Keep Livestock Away from Railroad 
‘Tracks and Conserve the Meat Supply 


URING the twelve months ending 

June 30, 1917, the Southern Rail- 
way system alone paid out more than 
$200,000 in judgments to farmers for 
animals killed on the railroad’s right 
of way. President Harrison, of that 
system, points out that if the farmers 
would prevent their animals from 
straying over the tracks they would 
help solve the war problems. In the 
first place, the animals killed are a 
total loss as far as the food supply 
is concerned. Then, the sum paid 
by the railroad in recompense even 
at the present prices of equipment, 
would buy more than one hundred 
standard box cars capable of handling 
at a single load more than 3,000 tons 
of freight, thus tending to relieve the 
freight congestion. Here, then, 
is a chance not only for the chuck- 
ling farmer but for the comic artist 
and the jokester to relinquish a 
source of income for patriotism. 


German merry-go-round made out of odds and 
ends on French territory and later abandoned 


have to be car- 
ried. separately 
but are packed away within the machine 
itself. 

Brass knobs protect the corners and add 
to the suitcase appearance of the closed 
machine. The handle of strong padded 
leather is placed just exactly as it would be 
on a regulation suitcase. But the interior 
isexactlylike that of the small-sized talking 
machines. ‘The record chamber is on the 
under side of the hinged coyer of 
the machine casing. A recess is cut 
into the top board of the casing to 
hold the needles and needle-carrier. 


Record storage 
compartment. 
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A Perfect Bread Slicing Machine 
for the Commissariat 


NEW bread-slicing machine re- 
cently devised by two Washing- 

ton men—W. H. Garlock and W. J. 
Stubbe, of Seattle, slices an entire 
loaf at one operation without crush- 
ing, tearing, or breaking the slices. 
‘A number of knives, supported in 
two frames, are operated vertically 
and simultaneously but in opposite 
directions. When one set of knives 
is traveling up, the other set is travel- 
ing down. By this arrangement 


the friction in the slicing operation 
is counteracted and the softest and 
hardest baked loaf can be sliced 
equally well. 

The workman operates the knives by 
pressing on a treadle. A second operator 
at the rear or side of the machine then 
moves a lever that operates a mechanism 
that ejects the slices of bread. Meanwhile 
a release of pressure on the treadle permits 
a weight to restore the carriage of the 
machine to its initial position, and a plate 
is automatically drawn from under the 
slices, allowing them to roll into a recep- 
tacle beneath. When delicate cakes are 
cut theslices are lifted 
out by hand 


‘The bread sticer is operated by a treadle. 


A whole loaf is cut at one operation 


To a subrharine a few miles distant, the ship above 
‘seems to fade away into a glittering, shimmering haze! 


A Leopard Ship of the Sea—Even the 
Masts Are Spotted 


ILING the enem: a remunerative 
me with the Allies. 
e eon land; now 
cokaay ths caninufinge of tte sta. A‘KiDIG 
painted with spots which fade out into 
a glittering and shimmering haze in the 
sunlight. A submarine commander one or 
two miles distant might look straight at 
the ship and never see her. 
The spots are of light gray and navy 
blue, h, even on a sunless day 
blend with the waves of the ocean. 
The indistinct outline which this 
gives makes the ship a poor target. 


/ Fat People Are Unpatriotic. Give 
Up Your Fat to the Nation 


CCORDING to statistics 

compiled by the Life In- 
surance companies, there are, between 
the ages of thirty-five and fifty-five years, 
a Vast number of people who are hoarding 
and accumulating fat enough to supply 
energy equivalent to that of 690,355,533 
loaves of bread, enough to supply an army 
‘of 3,000,000 men for sixty days. A man 
who is forty pounds overweight is carrying 
on his bedy the equivalent in fuel value 
of 135 one-pound loaves of bread. 

If the guilty ones would cease this 
accumulation (which they are willing 
enough to do) it would release much-needed 
fuel foods, such as wheat, corn, oats, 
barley and rye. There are two ways of 
surrendering this fat. One is by judicious 
exercise and the other is by substituting 
other foods for the fat-building kinds. 
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Your campaign hat 
serves as a lining 
for the steel helmet 
shown at right. Tt 
can be removed and 
used as a tool in 
an emergency 


A Versatile Helmet. Take It Off and 
You'll Haye a Shovel 


EN Leonard D. Mahon, of the 
Washington, D. C., Detective Bu- 
reau, designed a helmet with a detachable 
lining he had more than a helmet in mind. 
Unfasten his helmet from its lining and 
take it off. Behold! You are still wearing 
a hat—the regulation campaign hat, upon 
your head. The campaign hat is itself the 
lining! The steel shell you may put to 
any of four unusual uses. If you should be 
pressed hard by the enemy, you can, as.a 
last extremity, employ it as a hand 
spade and intrench 
yourself in a rifle pit. 
If you are on the 
march, on the other 
hand, it will serve you 
as a wash basin for face 
+ and hands or for your 
tired and aching feet. 
Especially will this im- 
provised basin be nec- 
essary when you come 
to a stream where you 
may take a much- 
wanted drink. 

In camp, the versa- 
tile helmet will make a 
good water bucket, or it 
may beused for bailing. 


Cowards in the Army Are Rare. 
Some Are Merely “Deficient” 
M*’ a man is mentally unfitted to 

stand the strain of war. In ordi- 
nary civil life he would be able to do his 
duties successfully but under the stress 
of modern warfare he would col- 
lapse. Considered a coward he 
would not in reality be responsi- 
ble for his actions. In order to 
weed out men who are unfit for 
the work of the war a unit of 
thirty beds will be attached to 
each base hospital in the training 
camps. The men assigned to 
these beds will be those accused 
of cowardice by their mates. 
They will be under the watch- 
ful eyes of physicians trained 
to detect signs of mental weak- 
ness. Those who show such 
signs will be rejected. This will 
save many men from. severe 
punishment for cowardice and 
weed out the unfit. 


NS 


The Mechanical Cigarette-Filler. 
Supplies Its Own ‘‘Makings”’ 


‘OT since the first safety razor has 
there been any novelty invented 
which gets so close to the heart of a man 
bed thie oactiancel cigarette-filler, invented 
P. Delevanti, of New 
vay city. wre device is a pouch made 
of nickeled steel or strong leather, in which 
rice paper, tobacco (your favorite brand) 
and matches may be kept. At the bottom 
of the pouch is a groove-like arrangement 
into which just the proper amount of 
tobacco slides down into the rolled 
paper, which you hold in 
position to be filled. A 
metal plunger, or ram- 
mer, packs the tobacco in 
the paper roll. 


It 


Cutter Wisk 
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His Drum Is Made of Human Skin 
and His Trumpet of a Thighbone 


pM, meaning “a su- 
perior one,” is the name 
given by the Chinese and 
foreigners generally to the 
Buddhist monastic order in 
Tibet. In Tibet, however, 
the word is reserved for the 
monks who have not only 
taken the highest theological 
degrees, but who have led 
saintly | lives and become 
famous for knowledge. 
Lamaism is a form of Bud- 
dhism practiced by the peo- 
ple of Tibet. In lamaism, 
magic and mysticism play 
such a commanding part 
that its relation to Buddhism 
can be recognized only with 
difficulty, The monks of 
Tibet are believers in the , 
efficacy of prayer. They use 
arosary such as that worn by 
the lama in the photograph. 
The rosaries are made of 
various kinds of wood, shell, 
sections of human skulls, and 
various kinds of odd seeds. 

The drum and small 
trumpet shown in this picture are used in 
ceremonies connected with the exorcising of 
evil spirits. The drum is usually made by 
joining at the tops the domes of two human 
skulls, the drumhead being made of human 
skin.’ The beaters are suspended from 
cords and the drum is sounded by smartly 
rapping the beaters with the hand against 
the drumhead. The small trumpet. is 
made from a human thighbone. 

Among the most important objects used 
by the lama in church ceremonies is the 
vajra, or thunder- 


which he uses in exorcising evil spirits 
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of power, the vajra, or thunderbolt, which 
was appropriated as'a trophy by the victor, 
and has eversincebeen adopted by his follow- 
ers. The usual dress of the lamas consists 
of a kilt reaching down to the ankles, a 
close-fitting waistcoat, and a 
shaw! passed around the bedy 
leaving the right shoulder 
and arm uncovered. The 
head is shaved, and no head- 
covering is worn except in 
church ceremonies, when a 
high yellow hat’ with a 
fringe such as that shown in 
the photograph, is worn. 


‘The Favorite Pocket- 
Knife of the Jackies. 
ItIsa Century Old 


CCASIONALLY 
we come across 
some article of manu- 
facture which 
has been im- 
proved upon 
year after year, 
only to return 
again to its origi- 
nal state as the 
most desirable. 
This is true of 
the pocket-knife. You will find it in all de- 
grees of perfection and ornamentation, but 
the style most approved at the present 
of the old navy knife—in- 

knows how long ago. 
hown in the accompanying 
._ Itis the instant action, drop- 
id is made in two styles, either of 
kie prefers above all modern 
pull-out and push-button types. The 
blade simply slides in a groove so that it is 
opened by the same movement which jerks 
_ it out of the pocket. 


bolt, which is the 
small metal object at 
the left elbow of the 
lama in the photo- 
graph. The Napa- 
Jese scriptures say 
that a contest once 
occurred between 
Buddha and Indra, 
in which the latter 
was defeated, and 
had wrested from 
him his chief and 


his | which “are. more 
peculiar instrument 


sailors than any 


Two types of old-fashioned knives 


When it has been 
fouled from long 
usage, the entire 
blade can be taken 
out and cleaned. 
The jackie prizes its 
simplicity when he 
is up aloft, with 
only one hand free, 
and when his fingers 
are stiff and numb. 
At such times any 
other kind would be 
useless. 


with the 
. 


The National Champion on the Flying Rings 


apn api! 


hag 


the one- 
arm back lever, is easy 
for James Gleason, the 
national champion on 
the flying rings. But 
you'd better not try it 

til you've practiced 


This figure, 
unt 


Poses Obligingly for Our Admiring Readers 


you are getting on. In this you 
't depend on your hands 


‘This trick, which is 
thehandstand, call 
for fine poise. 

Haas palace 
likely to move at 
any moment. It is 


This is the difficult double lever. On: 
Performer does the usual. back: lever 
while another suspends himself from 

@ towel around the first one’s neck 


There Are Many Ways of Picking Up a Living 


Like the vendor of Seville pic- 
tured on page 654, the milkman 
in Chili doesn't bother about a 
wagon to deliver his milk. The 
mille cans are carried in sacks 
over the horse’s back and the 
milk is measured out with a 
dipper straight from the can to 
the consumer. In some parts of 
Chili the donkey takes the place 
of the horse as a milk-carrier 


When W. C. Grant lost his arms 
braking ‘freight in the West 
Buffalo freight yards he forgot 
‘about misfortune and became a 
street musician. He had a 
special instrument made for him, 
consisting of pipes mounted on 

metal support. By binding the 
stumps of his arms with cloth 
and by rubbing rosin on the 
cloth, he was able to extract 
music from the pipes. He has 
played in the streets of all the 
big towns from coast to coast 


Saas 
‘Two Massachusetts boys wash- 
ing out riches, but the mineral is 
lead instead of gold. A gun club 
shoots over the mud flat and the 
boys collect the shot from mud 


When a steamer heaves in sight near Jamaica itis be- 
sieged by native traders who are anxious to dispose 
of young monkeys that have been trained and 
birds of brilliant plumage for a little silver. 
They approach the ship in canoes and small boats 
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Without Actually Working—Take Your Choice 


Negro divers of the Steeple jacks will tell 
West Indies. ‘Throw you that they don’t 
fifty centsintothewater take chances; they let 
and they will dive down the other fellows do 
and get it out of the that. Here one is 
slistening sand into disentangling a flag 
which it falls, swim, twenty-one stories 
ming clear under the above the street, B 
ship and coming cause their work in- 
up on the other side volves such danger 
to inveigle you into their pay is high 
throwing another 


In Caraccas they sell lot- 
tery tickets like postage 
stamps. Once in a while 
somebody isallowed towin 


‘The portable oven vendor 
of the east side, New York, 
who can sell you a hot 
meal for a few cents 
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“Poor chap! You can't see very far 
A printed card 


The Way of the Slacker 
He Is Beset with Ingen- 
Which He Is Sure to Be 


Couldn't see with his right eye at all, “1 ible." ‘They made him take 
Gri FFke"doctorwefudaied: him es it ff his shoe and sock and sereich ot hee "Phat was enough. 
2 twocdlor glass that before he realized it he Ro sian Salling from sciatica could doit. He lterally put 
was reading a card with his poor blind eye ie foot in it and ie now ma to the am 
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Is Hard. Everywhere 
ious Medical Traps in 
Ensnared and Betrayed 


's the matter with my. ™ protests the 
he ‘doctor ae his blood presure 
is pericct. Anoter Hache? pocs to France 


He mid he was deaf, They dropped an iron chair. 
He never moved. “You are faking.” said. they 
°A deaf man would sump from the vibration® 


Baths Without Bathtubs and Milk Without Dairies 


A be-soaped Ceylon 


‘The mother takes a bucket 
‘youngster getting the bath 


of water and a cake of soap 
and does the job quickly 
and thoroughly right in 
the middle of the road 


=) 


In Seville, Spain, they never bother about certified milk when they can get it delivered to their doors, warm and 


fresh from the cow herself. After she has yielded her daily quota of milk the cow is led to pasture for the 
remainder of the day. The milk is sold by the glass, pint or quart. Note the measuring cup behind the ears 
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Ancient Cliff Dwellings Near Santa Fé 


Recent excavations in the 
Canyon del Rito de los 
Frijoles show us how cliff 
dwellers lived. Quanti- 
es of curious specimens 
of pottery were found 


A village excavated in the 

n del Rito de los 
Fries near Santa, Fe, 
The dwellingsare arranged 
in the form of a horseshoe 
about 115 feet in diameter 


Modern Russia’s Joans 
of Arc. All Classes 
Are Represented in the 
Regiment of Women, 
“From the Colonel’s 
Lady to Judy O’Grady” 


Amazons of the Battalion of Death re- 
ceiving caps. Each girl carries potas- 
sium cyanide which she will take at the 
last moment rather than be captured 


Shooting Irons and Buoys to Save Your Life 


A soldier who cannot swim may still 
be happy in the water if he wears 
this new life preserver. He can 
shoot with both hands and smoke 
besides. He knows he won't drown 


Blowing up the water jacket. 
When deflated it takes up 
very little room and weighs 
only one pound. It will 
keep a man afloat indefinitely 


A sharpshooter wearing a 
water jacket used by 
British Tommies when 
fording streams. He is 
able to use his rifle without 
getting it wet. If he can 
tread water one man 
wearing this life preserver 
can easily support six men 


Making the Phonograph Work 


Below: Music history at Ann 
Arbor was always a pretty dry 
subject until the instructors hit 
upon the happy idea of illustrat 
ing their lectures by phono. 
graph. Now noone cuts that class 


As for recruiting, that’s where the 
phonograph plays a star part. Just 
look at the crowds listening to the 
phonograph—and the oratc 


Below: Dumb-bell exercises 
get under way with lots 
more vim when the phono- 
graph plays. This picture 
shows modern ideas in prac 
tice at Waynesboro, Pa, 


Above: An English 
army officer dis 
covered that in. 
corrigible horses 
may be made tract 
able by music. The 
photograph shows a 
group of “bad uns"* 
getting in good 
humor by listening 
to the phonograph 


The Inspiration of Canned Music 


Out in Rutland, Vt, they teach 
stenographers to typewrite to music. 
They get up more speed to the tune 
of a popular song than they ever did 
to an unpopular dictation lecture 


Recruiting Station at Fifth Avenue 
and 42nd Street, New York. When 
the boys heard’ those patriotic airs 
they just couldn't help joining 


Ata recruiting meeting 
in charge of Captain 
Rees, of the Royal Fusi- 
fiers, held at Trafalgar 


nograph uttered all the Cows enjoy light opera. Play their favorite selections at 
words of command 


milking time and you'll get a freer flow of milk as a reward 
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Some Astonishing Exploits of Tanks and 


Recently Mr. Philip Gibbs reported 
thrilling fight between a German 
airplane ond a British tank. OF 
course, the airplane had the worst 
of it, for the tank was armored and 
impregnable to machine-gun bullets 


‘That the tanks are trresistible is 
demonstrated by Mr. Gibbs’ account of 
the calm way in which one of them 
I:nocked from its rails a small locomo- 
tive which happened to be in the way 


Airplanes in This War of Terrible Wonders 


“There was a boy of eighteen in one of our airdromes,” writes Mr. Philip Gibbs, 
the war correspondent. “His first adventure was with a German motor car with 
two officers, He gave chase, .. . and followed. Then he came low and used 
hhis machine gun. One of the officers fired an automatic pistol at him, so the boy 
pulled out his own revolver. There followed the strangest duel between the boy 
fn the air and the man in the car. ‘The airplane was fifty feet high then, but 
Gropped to twenty just as the car pulled up outside house. The youne pilot 
shot past, but turned and saw the body of one officer being dragged indoors” 


Who’s Who and What’s What in the Army 


PSPC DR ae 2 BT Pore ot’ 


1 Seat Tata 1 Denal © 

2 Fa Aviation Section 12Veterinary 

RST Rater, sOrinance Der i ‘Ghicers of the Line 

Satna Cove 1 Seis Carpe i ie Department 
Po = r= 5 


Infantry Divisions Tnfantry Divisions Infantry Divisions 


TS Army Corps 278 Army Corps 3° Army Cor ps 


‘The War Department an- 
nounced recently that a 
change was to take place 
in our army organization. 
‘The large units of th: old 
organ‘zation were too un- 
wieldy for trench warfare 


and they have been broken 
maak Uup into smaller ones, more 

monary mayor flexible and easier to 

‘We now come to the subdivision upon which the entire theory command. ‘This explains 
of army organization is based. Te is the infantry regiment the new army corps unit 
which advances and wrests contested territory from the in the present system 


enemy. The other arms are subordinate to the infantry and 
are built up only with an eye to assisting the infantry in these 
tactics in any way circumstances may suggest. The battal- 
ions making up the infantry regiment are in charge of a major 


peat 


Bo 
1 Platoon 


At the bottom of every army is the private, and the group of 
six or eight privates which make up the squad. No group of 
men can be together without one of them being responsible. 
‘The corporal, who is simply some designated soldier in the 
squad, eneral leading a small army. He in turn is 
subject orders of the platoons commanders, who are 
lieutenants and sergeants. A captain commands the company 


Peg En atest ce Ow 


motoon | sr¢riatoon__| Platoon 


Company 


‘The automobile has had a tremendous influence in 
making present-day warfare as mighty as it is. eX 5 
‘Supplies are now brought up in great motor-trucks tenant General; als 3, Major General; 
four times faster than they could be with army mules 4, Brigadier General; 5, Colonel; 
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Infantry Division 


‘The former infantry division of 
nine regiments of infantry and 
three of artillery has undergone 
the most change. Five infantry 
regiments have been cut out and 
machin: gun and trench mortar 
battalions have been added, so 
that the artillery strength ‘has 
been increasedconsiderably. ‘fhe 
division, which once consisted of | 
twenty-cight thousand men, has 

been reduced over thirty’ per 
cent. The Army General’s Staff 
control brigades and regiments 


ceedingly important. The men of the 
wireless service follow the infantry in 
their advances and keep up the com- 
munication with the army headquarters 


Modern armies are complex organisms, 
not so much because of the large organi- 
zation of field forces, as on account of 
their many needs. Hence the necessity 
for a reliable transportation system 


No matter of what 
service or what 


gress for distin- 
guished personal 
bravery or self-sac- 
rifice that involved 


J 4 8 ® 10 " Tee ‘the risk of life. It 
6, Lieutenant Colonel (in silver); 7, Major is even more diffi 
(in gold); 8, Captain; 9, First Lieutenant; cult to obtain than 
10, Second Lieutenant; 11, The Chaplain is the Victoria Cross 


“664 Popular Science Monthly 


Sending the Wash to the Laundry 
Through a Glass-Lined Chute 


A NEW type of laundry chute has been 
designed for the use of hospitals, 
hotels and other institutions where large 
quantities of soiled linen are handled. It is 
constructed of steel with a fused-in lining of 
glass enamel. This lining is particularly de- 
sirable because it is rust proof and will 
not absorb substances or odors. 

The chute is supplied with a flushing ring 
at the top so it may be thoroughly and 
easily cleansed by a 
shower of hot water. 
An outlet through 
the roof permits ven- 
tilation. The chute 
may be aired by 
opening the bottom 
door which allows a 
strong draft to blow 
through it and out 
through the ventila- 
tor. 

Plate glass and 
nickel doors open out 


Automatic ball float 


A machine that keeps the air in the house as 
moist in winter as the outdoor air in summer 


on each floor. They are so fitted that they 
are airtight and prevent the escape of 
odors and infections while the chute is in 
use. 


A Machine that Moistens 
the Indoor Air 


O*E of the greatest objec- 
tions to artificial heat is 
the fact that it tends to make 
the atmosphere very dry. A 
certain amount of moisture 
necessary to maintain health- 
ful living conditions. When 
the atmosphere is sufficiently 
moist a temperature of 65 de- 
grees is more comfortable than 
one of 70 degrees, and at 
night, when the heat is off, the 
house will not become as cold 
as it will when the air is dry. 

A device has been perfected 
which will keep the house air 
moist. This is a receptacle 
which holds and evaporates 
water in such a manner that 
the moisture will be diffused 
into the air without 
condensing. 

The apparatus measures 
about 20 inches in length and 
nine inches in height. It will evaporate 
three and one-half gallons of water durin, 
a day and an evening. This quantity of 
water maintains a humidity of 45 per cent 
in an ordinary residence. 

The device may be connected with the 
water pipes and heating pipes of a house. 
The water supply is automatically regu- 
lated and the water is heated by the heating 
system. The apparatus may be used with 
steam heat, hot water or hot air. 

The heating and water supply pipes are 
provided with valves so the moisture 
may be turned off 
at will, If the air 
is sufficiently humid 
so that it is not nec- 
essary to supply it 
with moisture, the 
machine may be used 
as a small radiator. 
This is accomplished 
by turning off the 
water supply valve. 
It will then give otf 
heat without releas- 
ing moisture. 


cWater feed pipe 


‘The inventor fails to 
tell how this man could 
inhale enough air to 
raise a snore if the 
strap were tight enough 
to hold the ball in place 


—is the person who snores. But let 

him take heart! Science is on the 
job. The activities of the geniuses who 
would silence the snore have been wide- 
spread; their devices for restoring peace on 
earth and sleep to men 
take many forms. The 
amount of thought that 
has been given to the 
subject is amazing, and 
we may infer that many 
a midnight watt has been 
consumed in the search 
for a snore-silencer. 


Ueto reen, — because innocent 


Filtering the Snores Out 


of Sleep 


How our inventors are wrestling with the 
problem of silencing the nasal nightingale 


By E. B. Breuer 


soft rubber flanges connected by a 
thin rubber strip, which is to be held 
between the teeth. One of the flanges 
is to be placed behind the lips. The 
other remains outside. The flanges 
are bigger than the mouth, and -the 
device when in place thus constitutes 
an effective stopper. As mouths differ 
greatly in size, we assume that this is 
essentially a tailor-made device. The 
inventor leaves us in the dark on that 
point. We must agree with him, however, 
that to the man who consents to wear one 
of the appliances, nasal music will become 
a lost art. 

The inventor of the similar device in the 
center of page 667 is more lenient. His ap- 
paratus also is a stopper 
for the mouth, but it has 
a one-way valve. The 
valve, opening outward 
only, permits the expul- 
Son chair rout tho lee. 
Should the wearer at- 
tempt to inhale through 
the mouth, he will find 


As the poet might put 
it, the triumphs by these 
workers scored were not 


Any snorer who defied this ant 
snoring plug clamped in 
mouth would do so over his own 
dead body, s0 to speak; that is, he 
would be: 


himself surrounded by an 
utter lack of facilities for 
such an operation. 


attained by sudden 
flight, but they, while their companions 
snored, were toiling onward through the 
night—obviously not the oft-mentioned 


suffocated in the attempt 


In such a case the valve 
closes instantly, the sleeper is obliged to 
inhale through the nose and another shat- 
tering of the silence is averted, or, as the 


stilly night, else the incentive to work 


would have been missing. 

The specimens of anti- 
snore devices shown hereare 
separated into two classes. 

‘The first principle em- 
ployed, as the scientific foes 
of the snore would apply it, 
may be described as suffo- 
cation in varying degrees. 
Exhibit A in the center of 
this page is the simplest 
type. It is a modification 
of the idea that if a man 
can't breathe, he can't 
snore. Specifically _desig- 
nated, it is a plug for the 
mouth. It consists of two 


ting lost in case of a blow-out 
665 


inventor scientifically puts it 


there is an 
absence of “the harsh nasal 
sounds commonly called 
‘snoring.’ " 

It remained for a Wis- 
consin investigator, whose 
device is illustrated at the 
bottom of this page, thor- 
oughly to tame or domesti- 
cate the anti-snoring shield. 
His apparatus is supplied 
with flanges—to fit under 
the upper and lower lips. 
They are to keep the device 
from wandering from side 
to side. But the striking 
feature is a ring which pro- 
trudes from between the 
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lips when the device is in place. A string 
attached to the ring can be tied around 
the neck. This will enable the wearer to 
recover the shield in the dark in case he 
has a blowout. It will also keep him from. 
swallowing or inhaling the apparatus should 
he overcome its resistance by a 
determined effort to break into 

nasal rhapsodies. 

In the second class, the anti- 
snore devices are intended to keep 
a person from sleeping on his back, 
in which position the nasal sol 
makes the welkin and adjacent 
hardware ring. Apparently 
the inventors who work along 
this line never slept on 
lumpy mattresses. If 
they had, they probably 
would have directed 
their thoughts to- 
ward some method 
of fastening the 
snorer, face up, on 
any one of the inani- 
mate deformities of 
the bed. 

In one of the illus- 
trations at the bot- 
tom of this page is a 
simple application of 
ae principle. A ‘ 
either round or 
Elliptical, is strapped 
to the small of the 
back by means of a 
belt. The idea is to keep the sleeper off 
an even keel and thus prevent his useless 
sounding of the fog siren. The pad, it is 
said by the inventor, will keep him listed 
either to port or to starboard. 

‘The ball-and-strap device opposite is 
almost a duplicate of the one described. 
The inventor, however, believes more pun- 
ishment can be inflicted by strapping the 
back-breaking object directly between the 


‘The idea of this de- 
vice is to keep the 
sleeper off an even 
keel. The pad, says 
the inventor, will 


It may be confidently stated that the wearer 
of this device would not snore for the simple 
reason that snores accom} 

him sleep is altogether out of the question 


‘Here some mercy is shown. 


shoulders. He advocates the use of a 
rubber pneumatic ball to be fastened to 
the belt in such a manner that it will be 
neither punctured nor displaced. He fails 
to explain how a person with the belt 
strapped around his chest tightly enough 
to hold the ball in place could in- 
hale enough air to raise a snore. 
In that, however, may lie one of 
the subtle and fundamental excel- 
lencies of his invention, 

‘The genius responsible for the 
device illustrated at the bottom of 
page 667 goes his fellow scientists 
one better. He doesn't believe in 

half-way measures and is 

not afraid to say so. His 

scheme is to. make life 

\ on the flat of the back 

| \ so miserable thata 
snorer assuming 

such a position will 
wake up at least 
long enough to wish 
he had never been 
born. Incidentally, 
he combines a shoul- 
der brace with the 
snore dispeller. The 
connection betwcen 
snoring and shoulder 
braces is not imme- 
diately apparent, 
but it becomes so 
when one reflects 
that if a shoulder 
ace won't keep a person awake, nothing 


pany sleep and for 


wil 
The refinement of torture, however, so 
far as this public benefactor could apply it 
to snoring, is embodied in the attachment 
to be fastened to the shoulder brace at the 
back. The attachment is a metal casting 
‘Though spikes 


having several projections. 


ball is pneumatic. But the i 
Yentor emphasizes the importance 
of protecting it from puncture 


to be tipped with balls or 
knobs “to prevent them 
from injuring anything 
they come into contact 
with.” He frankly admits 
that the attachment is a 
“prodding device,’ and 
declares it will prevent 
snoring “by prodding the 
wearer in the event of ly- 
ing on the back." 

‘The combined brace and 
prodder could be used by 
day, as well as by night. 


“The prodding device could be worn with 

the inventor ex- 
“and would serve to remind the 
‘wearer to straighten up in case of a ten- 
dency to lean forward, thus pre- 


the brace at all times,” 


plains, 


venting too great dependence 
upon the brace itself for sup- 
port.” On this point there 
seems to be no room for 
argument. 

In addition to these many 
advantages, this appliance 
might have another use, on 
which a tip is offered to the 
inventor free of charge. In 


the privacy of his home, if the metal pro- 
jections were a little longer than indicated beyond the power of 
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undoubtedly would be more effective, the 
inventor seems to have been overcome by 
a feeling of pity at the last moment, 
for he directs that the projections are 


will completely silence the 
snorer. Reversed, it allows 
him a little musical leeway 


Flap valve 


Through this one-way 
valve the snorer exhales 
through the mouth if he 
wishes, but there mouth- 
breathing option ends 


in the patent application, the wearer 


might use the prodding device as a 


hat rack and clothes hanger 
he is not in bed. 


A California man has invented 
what may be called:the anti-snoring 
shield deluxe. It is illustrated at the 


top of this page. _ Ade- 
quately to set forth its 
many special features, ex- 
tra attachments and added 
attractions would be no 
mean job for a circus press 
agent. It seems doubtful, 
however, whether anybody 
except an engineer ever 
could learn to wear the 
thing successfully, because 
of the complicated valve 
system by which it filters 
the snores out of slumber— 
or graduates them to suit 
the ear in the event that 
limited special privileges 


when 


The man who devised this 
apparatus has probably suf- 


are accorded to the wearer by his y 
Despite this, the inventor, 
consistency common to genius, contends 
that “the object of the invention is to im- 
prove, simplify and cheapen the con- 


Prodding device 
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tims. 
ith the in- 


struction of the device by 
providing the flexible mouth- 
piece with a plurality of 
valves for controlling the vol- 
ume of air expelled from the 
lungs through the mouth and 
for controlling the admission 
of air throzgh the opening in 
said mouthpiece when the 
latter is reversed.” 


A technical description of the device is 


the writer. It 
seems, though, 
that the inventor 
has tried to puta 
new interest into 
life for the snorer 
by adding to the 
valve scheme a 
meansof regulat- 
ing the size of the 
opening through 
which air is inhaled or ex- 
pelled, according to whether 
the shield is being used as a 
snore sentry or as a safety 
valve. The regulating is 
done by means of a little 
metal clip which is slipped 
over the edge of the valve 
seat and raised or lowered 
like the floodgate of a dam. 

We assume that instruc- 
tions as to how to operate 
the mechanism will be 
given with each device sold. 
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This Electric Heating Faucet Has No 
Switch or Coils 


NS electric water-heating faucet, just 
placed on the market in California, 
differs from other devices of this kind in 
having neither electric 
switch nor coils, the water 
itself serving to close the 
circuit and to supply the 
resistance for heating. The 
device is so made that cold, 
warm or hot water, depend- 
ing on the position of the 
handle, issupplied instantly. 

The heating element, 
housed in the cylindrical 
casing that forms the top of 
the device, consists of 
an upright hollow car- 
bon cylinder enclosing 
a space in which is a 
graphite rod. These 
parts are insulated 
from the remainder of 
the device, and each is 
connected’ by an in- 
sulated wire with one 
pole of an ordinary 
lighting circuit. When 
the handle is turncd to 
the “cold position, 
the water flows through 
a by-pass without entering the heating 
element. When it is turned to the “warm” 
position, the by-pass is closed and the 
water passes upward between the cylinder 
and post, overflows at the top and passes 
downward in the space between the cylinder 
and cover. The cir- 
cuit is closed by the 
water, thus doing 
away with the neces- 
sity for a switch, 
since no current can 
flow unless the heat- 
ing element of the 
faucet is filled with 
water. 

When hot water is 
wanted, the handle 
is turned to such a 
position that only 
a small flow of water 
is admitted — just 
enough to allow it 
to be thoroughly 
heated before it 
reaches the outlet. 


In this electric 
heating faucet the 
water closes the 
circuit and sup- 
plies the resist- 
ance for heating 
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‘A Space-Saving Display Fixture Which 
Also Saves Clerk Hire 


‘T2 display fixture shown in the photo- 
graph below will prove a money-saver 
as well as a convenience to the shop-keeper. 
It consists of a framework having a 
number of inclined drawers which 
may be drawn forward to hori- 
zontal position or sloped back- 
ward and up, so as to dis- 
play every article to the 
passerby. The drawers may 
be provided with hinged 
glass covers or left open as 
desired. When covered, 
they are opened by simply 
raising and sliding forward 
the front part of the drawer. 
Customers may examine at 
leisure all the articles in the 
various drawers without special 
attention from the clerk, 80 
that one clerk may attend to 
several customers at a_ time. 
As the framework stands on a 
twenty - seven - inch base, two 
cases can be placed back to 
back so that articles can be dis- 
played to customers in two aisles 
at the same time. One clerk can 
serve two cases. In the drawers 
underneath the frame, heavier 
articles or surplus supplies are kept. 
In this way every available inch of 
floor space can be utilized. Moreover, 
the clerk, having his stock plainly marked 
as to prices and always before him becomes 
thoroughly familiar with it in little time. 


With prices plainly marked, the articles in this compact display case 
practically sell themselves. ‘Surplus stock is kept in the drawers below 
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The Full Dinner Pail. 
It’s Built Like a Fireless 
Cooker 


THERMOS bottle will 

keep your coffee hot, so 
why not the thermos pail to 
keep your entire dinner at 
the proper temperature, 
whether cold or hot? By- 
ron Bruegger, of Wisconsin, 
thinks such a pail will be in 
so great a demand that he 
has taken out a patent on 
a design for one, 

‘The bottom of an ordinary 
lunch pail has an extra wall 
in it, around the outside of 
which the air has been ex- 
hausted. In preparing for 
the day’s ricnic, the desserts, 
the butter and the other victuals that are to 
be kept cold are placed in the very lowest 
chaml A rather shallow chamber from 
which the air has been practically removed 
is provided on top of this cold chamber, 
and into this “vacuum” chamber the meats, 
vegetables and the other hot dishes a 

laced. Over this chamber 
is a layer of asbestos. Then 
comes another hot food 
chamber. We have, there- 
fore, a poor heat-conducting 
medium surrounding the hot 
and the cold chamber and 
separating the one from the 
other, Little heat can pass 
either in or out of the cham- 
bers and the cold dishes 
will stay cold and the 
hot ones will keep hot 
for a reasonable length 
of time. ¢ 

Other dishes that are 
to remain at ordinary 
temperatures occupy the 
remainder of the pail. 
A neck is even provided 
‘on the cover of this pail 
to provide a place for 
a drinking cup. With 
such an arrangement 


‘The turntable is 14 feet in diameter. ‘The motor operating 
it is mounted in a pit at the edge of the turntable pit 


Electrically Operated Turntables 
for Automobiles 


TURNTABLE that is operated by an 

electric motor, by means of a push 
button, is very valuable where the confines 
of the yard are so narrow that an auto- 
mobile cannot be backed out without risk of 
sidewiping the house or fence. The motor 
is controlled by means of a push-button 
hanging down from an arm so that it is 
within the reach of the driver of a car when 
driven on to the turntable. The table 
is supported by wheels with roller bearings 
traveling on an iron track, within a pit. 
This iron track is placed out near the 
edge of the turntable. This arrange- 
ment keeps the turntable from tipping 
when a car is driven on or off of it. 
The motor is connected 
with a sprocket wheel by 
means of worm drive. 
A sprocket chain driven 
by this sprocket wheel 
extends around an an- 
gle-iron ring which is se- 
cured to the underside of 
the table near the per- 
iphery. This werm 
drive keeps the turn- 
table from skidding. 


Vacuum chamber 
false bottom 


an entire family on an 
outing could be sup- 
plied with a dinner com- 
.Plete from soup to ice 
cream and everything 
at the most desirable 
temperature. 


Told food 


Asbestoé layer Vecdum chamber 


Everything from hot soup to ice cream 
can be put into this picnic dinner pail 


The advantages of 
such a device in a small 
private garage and even 
in public garages where 
space is usually at a 
premium, are numerous 
and obvious. 
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An Accommodating Gas Stove. It Boils 
the Coffee and Then Wakes You 


GAS stove which arises at dawn, 

boils the coffee and wakes you up 
when it is ready, has been invented by 
Gemaro Rosa, of Brooklyn, New York. 

In order to describe the workings of this 
accommodating stove it would be necessary 
to use at least fifteen diagrams and seven- 
teen pages of this magazine 
crammed with text. iar 

For our busy readers 
we have boiled Gem- 


having a pilot-light to 


which is attached a 
clock mechanism. A 
dial over the clock- 
works serves to tell the 
time. A smaller dial 
is used to set thealarm, 
igniting and ex- 
tinguishing devices. 

When properly set, the burner under the 
coffee pot will automatically ignite at a 
pre-determined hour and boil the coffee for 
four or five minutes. The flame will then 
lower of its own accord for slow boiling for 
another five minutes, after which it will 
shut itself off entirely. The coffee is now 
ready for you and if you are not aware of it 
the trusty alarm will notify you of the fact. 

There is no possibility of the coffee 
boiling over unless you disregard the 
alarm and go to sleep again. 


‘The burner under the coffee pot will light 
automatically at a pre-determined hour 


A strongly built combination wagon which is equal to any emergency in which a wagon, 
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An Electric Wire in the Street 
Ignites a Balloon 


PECULIAR accident occurred re- 

cently when six students training for 
aviation work attempted toland a balloon in 
East St. Louis. The gas-bag came into 
contact with a high tension wire and im- 
mediately burst into 
flames. Luckily the 
basket was brushing 
the ground at the time. 
All the students were 
able to leap out of the 
basket unharmed. 
Prompt action in put- 
ting in a fire alarm 
brought fire fighters in 
time topreventthe bas- 
ket from being burned. 


‘The American Boy's 
Wagon. It Is Equal 
to Any Emergency 
‘HE ordinary American boy makes 
strong demands on his wagon. The 
one shown in the illustration is equal to any 
emergency. It be a common freight 
carrier when necessary, or a passenger car in 
which lady friends may be given a ride, 
occasionally. But first of allit is a coaster 
and scooter, with a first-class steering rod 
and wooden wheels which never get out of 
order. It is close to the ground so that 
when it is used merely as a scooter the posi- 
tion with one foot on the floor-boards 
and the other 
on the ground 
is not uncom- 
fortable 


coaster or scooter can figure. Here we have three of the most important uses illustrated 
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This Store Sets a New Style in 
Exterior Decoration 


N the front of the only store at Point 

Isabel, Texas, on the Gulf Coast, a 
local artist has painted in their natural 
colors a representation of some of the fish 
that he has seen caught in the Gulf near by. 
Most of these are well-known varieties, but 
there are 
some strange 
ones, as for 
example the 
large monster 
to the left of 
one door. 
This animal, 
of which the 
name is un- 
known, was 
washed 
ashore some 
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canoes. Volcanoes are necessarily exempt. 

It is possible to collect this sulphurous 
gas and make sulphuric acid out of it, 
but some plants are so located that trans- 
portation costs forbid. Sulphur, on the 
other hand, may be stored out of doors as 
long as desired and sold whenever there is a 
good price available for it. 

Two methods are known, a wet one anda 
dry one, but 
both depend 
primarily 
upon the 
French leave 
which sul- 
phur invaria- 
bly takes of 
its oxygen 
content in 
the presence 
of certain 
other bodies. 


years ago ina 
storm. 


Getting Sulphur Without Liberating 
the Fumes 


Nv regard to getting the sulphur fumes 

out of smelter gas, Professor S. W. 
Young, of the Leland Stanford University, 
lately presented to the 
American Institute of Chem- 
ical Engineersa paper on pro- 
posed methods of procuring 
crude sulphur. When copper 
and other ores are smelted 
they must also be roasted to 
get the sulphur away from 
the metal. This is easy 
enough to do, but the 
fumes that escape into the 
air are the fumes of sul- 
phurous acid, and if there 
is anything that disposes a 
farmer to carry a pitchfork 
and a double-bar'l 
shotgun along with 
him when he goes to 
make his protest, it is 
the stifling smell of 
these very sulphurous 
fumes in the air. In 
fact in some states the 
laws now forbid the 
liberation of the gases 
of burning sulphur in 
nearly every activity 
except that of vol- 


‘Hand-painted representations of different kinds of fish caught in 
the Gulf Stream off the coast near by decorate this store front 


umbrella, 
the water drains off into a pan beneath 


ELLWooD 
HENDRICK. 


What to Do With That Dripping Um- 
brellaWhenYou Come in out of theRain 


N order to properly dry out an umbrella 
it should be suspended by its tip so 
that the water will drain off toward the 
handle, This prevents the 
accumulation of water at the 
point where the ribs are 
joined, which results in rust 
at that point—and the pur- 
chase of a new umbrella, 

An umbrella-holder has 
been patented by Hermenia 
Bocker, of Buffalo, N. Y., 
which is designed to suspend 
the umbrella in the correct 
position for drying without 
causing unnecessary incon- 
venience. The tip of the 

umbrella is held in a clasp 

arranged at the top of a 

vertical bar. This clasp is 
adjustable in height so 
that umbrellas of dif- 
ferent lengths may be 
accommodated. A 
drip-pan is arranged 
beneath. Into this the 
water runs and is held 
until the pan is emp- 
tied. Rubber blocks 
are shoved under the 
umbrella handles. 
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How to Store Flour to Prevent 
It from Molding 


PECIALISTS in the United States 
Department of Agriculture have 
studied the best means of storing flour 
in the home so that it will not be con- 
taminated by odors or become musty. 
Flour should never be stored in the 
cellar even though a bin has been 
built in the cellar for that purpose. A 
cellar is usually damp and odors are 
generally found there which the flour 
will absorb. The attic is as bad a 
place to store flour as the cellar. In 
the summer the temperature of the 
attic is too high and as the venti- 


After the envelopes are cut, folded and gummed they 
fre passed over a conveyor to the packing boxes 


The electric 
heater which dries 
the glue when the 
weather is damp 


Using an Electric Heater to Dry 
the Glue on Envelopes 


FENVELOPE making today is an excep- 
tionally rapid process in which a single 
machine neatly cuts the paper stock, folds 
and glues the envelopes, and then carries 
these on a conveyor to the boxes waiting for 
them. In dry weather this process goes on 
uninterruptedly; the glue dries in the time 
it takes the machine to fold the envelope 


pletely sealed and 
wasted. 

A manufacturer 
Chicago, IIl., places 
a simple electric 
heater under the 
conveyors of his 
machines. On very 
damp days a heavy 
current is sent 
through the resis- ‘ 
jane of the beater, aad 
the hot air currents set up 
quickly dry the glue. The 
strength of the current de- 


‘The combination ne=ktie 
pends upon the dampness. case. Itis like a four-leaved book 


lation is usually poor the flour is 
likely to ecquire a musty odor. Ex- 
cept in very small 
quantitiesflourshould 
not be stored in the 
pantry or kitchen be- 
cause the tempera- 
ture is too uneven 
and there are too 
many odors which the 
flour is likely to ac- 


Every house should possess a 


quire. 
small, well ventilated store room where non- 


odorous food should be kept. The temper- 
ature in this room should be so regulated 
that it will not fluctuate more than a very 
few degrees. Always clean the flour con- 
tainer before putting in new stock. If 
flour is kept in the barrel in which it was 
purchased, boards should be placed under 
it to keep it off the floor. 


One of the Newest Wrinkles for Keep- 
ing Your Neckties Smooth 


ES, they get wrinkled in a drawer, 
or even when hung on a_cord 
strung from the chiffonier 

to the electric light. 
But here’s a_ solution. 
A Florida inven- 
tor now is market- 
ing a combined case 
and presser for 
men's ties that is 
proving satisfactory. 
The device consistssimply 
of several leaves, between 
which the ties are placed. 
A locking mechanism gives 
any degree of pressing ten- 


and ar i 
sion desired. 
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Fastening Motors to Ceilings Without 
Scaffolding or Tackle 


T is hard to attach motors to ceilings or 

overhead beams in factory rooms. Here 
is a mechanism or de- 
vice which is said to do 
this with great ease. 
It is a portable elevator 
or tiering machine, and 
it is employed to elevate 
and hold the motor in 
position until it is fas- 
tened to the ceiling, thus 
eliminating scaffolding, 
tackle and hoisting ar- 
rangements. Four to 
six motors can be in- 
stalled in the time for- 
merly required for the 
mounting of one. Of 
course the machine can 
also be used for inspect- 
ing the motors, for tak- 
ing them down to be re- 
paired, for renewing 
pulleys, and for putting 
up shafting. 

The machine itself 
consists essentially of 
an elevating platform 
with two uprights or 

uides and a revolving 
Baise witha bell-bearing 
centeronwhichit swings 
like a turntable. The 


whole unit is mounted Two sets of elevating 


Looping the Loop in a Rocking Chair 
—for Exercise and Diversion 


Gas at this rocking chair. Imagine 
yourself resting in it, strapped in, too, 
around chest and loins. 
It seems restful enough. 
But why the straps? 
Just for safety, friend. 
For this chair aspires to 
demonstrate perpetual 
motion, once it gets 
started. As you rock, 
it gathers momentum 
until finally—hold your 
breath—it turns you 
over and over and over 
like a cart-wheel. 

The skeleton frame- 
work of the chair is 
composed of two ver- 
tical, parallel elliptical 
hoops fastened together 
by a number of hori- 
zontal tie-bars. To 
these tie-bars the seat 
and back of the chair 
are attached, and also 
the straps which hold 
you while you are cart- 
wheeling, A bar at 
about shoulder-height 
acts as a hand-grasp. 

‘You seat yourself in 
the chair, strap your- 
self in, grasp the hand- 
bar and give yourself a 


fa 
on a wheeled truck — oprrtigg,at eh emerd and pandiing joade swing in the usual man- 
equipped with a floor testa tor baling rom 8000 1300 ner. You start off 


lock. It was primarily  Brenty feet. The fra 


inged #0 that the gently enough, but your 


designed for the piling  wemcloyete lad orto ciate te Progress depends. upon 


rig 
or tiering of bales, cases, =" “ * 


barrels, etc,, in storerooms and warehouses, 
thus enabling the entire space up to the 
ceiling to be utilized. Two sets of elevating 
gears are provided. 


your own physical exer- 
tion. Before you become seasick, it. is 
best to reverse the direction of the motion 
and thus bring the chair to its normal vosi- 
tion, letting it gradually subside. 


‘You sit in this chair, If in, grasp the handle-bar and start 
fou sit in strap yourself in, handle-bar 


if you like and as long as you like. To 


rocking, turning cart-wheels, 
chair to a stop you reverse the motion 


New Duties and Efficiency Devices for 


One way to reduce 
the cost of coal is 
to reduce the cost 
of delivery. This 
may be effected by 
motor-trucks equip- 
ped with quick-un- 
loading bodies like 
the one at left. It 
can discharge a 5- 
ton load in less 
than 5 minutes 


Steam vaporizer Steam 
attachment for vaporizer 
cylinders to in- 

crease power 


Unit tire chains attached toa 
wheel by a bracket or strip of 
metal fastened to the rim 
with projecting hooked-over 
ends to receive the rings 
on the ends of the chains 


A power-driven valve seat 
grinder attached to a 
bench with special holding 
devices for Ford engines 


A new use for the old-fashioned Here the automobile is drawing an entire kitchen, 
side-saddle. It takes the place although on a diminutive scale. It carries hot coffee 
of the rear seat on a motorcycle and soup to the fighters and travels night and day 
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the Up-to-the-Minute Motor-Vehicles 


‘The auto-horse—a one-wheel 
tractor which takes the place 
of a horse for pulling unusual 
loads. Putting in a short 
tongue is the only change 

in the wagon 


This tire rim is 
hinged at four 
points so that it 
can be packed in 
the tool box or 
easily slipped 
in the tire 


A piece of metal curved like a tile 
shovel is gradually slipped under the 
mired wheel to lift it out 


A new type of coil spring in horizontal position A narrow strip of cement walk is ap- 
under the automobile frame takes up shocks preciated when the ground is muddy 
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“Versatility” Is the Watchword Among the 


urnished enough 
Pomer to pempons Below: A freak car 
a flooded basement body. designed on 

the lines of a very 
speedy  motor-boat 


An auxiliary cooli 
tem placed in th 
door of a Ford car. 
takes care of steam gen 
efated by the radiator 


At left: A canteen that 
fits on the running board 
of the car is useful for 
cross-country trips 


Manufacturers and Owners of Automobiles 


Above: A nickel 
in-the-slot machine 
for vending air to 
automobiles, The 
hose is reeled up 
and locked when 
it is not in use 


‘One wheel peeping through 
reveals the fact that this is an 


: A humane 

for turning 
headlights easily 
to one side or down- 
ward so as to avoid 
blinding pedestrians 


At right: The tele. 
graph poles seem to 
be taking a ride. 
Sothey are, but it is 
the result of an ac- 
cident which snap- 
ped them off short 
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To take the picture the camera is held tight 
‘against the finger print and a lever is pressed 


A Special Finger-Print Camera for the 
Modern Sherlock Holmes 


Foe: police officers and others who have 
need of getting finger-print evidence 


from material that cannot preserved 
or removed from its environment, a special 
camera has been perfected. It tal a 


photograph of the finger print wherever it 
may be. In operating the camera no 
photographic skill or experience, nor even a 
tripod is necessary. The camera is hi a 
tight against the surface of the door, c 
‘gall peter, ch wheever the Sugar print 
has been made. The shutter release lever 
is then pressed down; 
this automatically 
closes the circuit to 
the four lamps inside 
the camera and thus 
lights them, provid- 
ing the illumination 
for the exposure. 
‘The necessary cur- 
rent is provided by 
storage batteries in- 
side the camera. 
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Rivers That Flow in Two Different 
Directions 


HILE making meas- 

urements of river 
in the upper 
ippi River ba- 
sins and in the Hud- 
son Bay recently, the 
United States “ Geo- 
logical Survey dis- 
covered that some of the 
rivers under investigation 
empty into the Arctic Ocean 
during certain seasons and into the 
Atlantic Ocean at other times. 


Efficiency as Applied to an 
Ink-Bottle Holder 


HE accommodating bottle holder 
shown in the accompanying illus 
tration is designed principally for the 
of the uaa artist. 
ice does a great deal more 
simply to provide a stand for the 
inkwell. It has a top section as well 
a e, and this top section contains 
two disks to cover the bottles used, 
thus doing away with cork bottle: 
stoppers. Each of these disks is pro- 
vided with a quill which dips down 
into the bottle when pressure is exerted 
‘on the finger-piece of an attached arm 
which is led from the outer surface of each 
disk to the base of the stand. Additional 
ressure causes the quill to rise out of the 
ttle, bringing with it a drop of ink which 
it feeds to the point of the pen held to 
receive it. In this way the evaporation 
of the ink is prevented. 

Different colors of ink may be kept in 
the separate bottles. A small basin is 
provided at one side of the wells to hold a 
supply of water, and cleaning cloths for 
the pen points. Complicated as the con- 
trivance seems to be, it requires only a 

slight pressure of the finger 

on one of the arms to raise the 

_- top and elevate the drop of 

y ink for the pen. The 

cconomy of time and of 

ink is apparent, since 

there is no clogging 

of the ink from dust, 

no evaporation, and 

no cork stopper to be 

removed each time 
the bottle is used. 
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Fuel From Waste Paper—A War- 
Time Economy 


GROUP of Long Island women have 
devised a means of cutting down their 
coal bills by using waste paper for 
fuel. The waste paper—old newspapers, 
wrapping paper, and card-board which 
may accumulate about a house is torn into 
small pieces and put into a watertight 
receptacle. Boiling water is poured over 
it and itis set aside until the mass becomes 
soft. If it is put to soak in the evening it 
will be ready to handle the following 
morning. The mass is then formed into 
balls about four inches in diameter. The 
balls may be dried in the sun or in 
the oven. As soon as 
they are thoroughly dry 
they are ready to use. 
These paper briquets 
are said to be a very satis- 
factory substitute for coal. 


At any rate, they are 
capable of augmenting 
the regular coal supply 


to an appreciable extent. 
They catch quickly and 
burn more slowly than 
might be expected. 


A Fountain Ink-Eradicator. 
Like a Pen 


| DA ees carries a fountain pen, 
Why not fountain ink-eradicator also? 
That is the underlying idea of an invention 
patented by Robert G. Mason, of Brooklyn, 
New York. Two thin tubes holding 
eradicating solutions, fit in the rubber 
holder. To make an erasure, the cap 
on the lower end of the holder must 
be removed. Then the feeding valves 
in both tubes are released allowing 
drops of the solutions (chloride of 
lime and citric acid, each in its own 
tube) to moisten the spot and wipe 
out the ink, 


It Works 


Cork 


} Non-corroding 
| spring 


‘The two tubes for the ink-eradicating solutions fit into the 
thin holder which is about the size of a fountain-pen case 


puncture in the ca 
can, and ring and cap 
are’ lifted off together 
At left is the hot ring 
for melting the solder 


A New Can-Opener Which Does 
Not Destroy the Can 


THe high cost of cans for preserving 
fruits and vegetables can be materiall 
reduced by the use of a simple device whic! 
unseals the cans so that they can be used 
again and again. 

You first melt the solder around 
the cap on the can with the heated 
ring as shown in the small circular 


photograph above. Before 
applying the hot ring, you 
must puncture the cap; for, 
unless a hole is made in the 
cap, the atmospheric pres- 
sure of fifteen pounds to the 
square inch would hold the 
cap to the can as if by suc- 
tion. When the solder is 
melted, the pick, or lifter, 
(shown held in the right 
hand above) is inserted in 
the puncture made in the 
cap, and the ring and cap 
are lifted off together. 
Thecans should bescalded 
and well washed with soda. 


Fighting at Night with Searchlight Torpedoes 


The torpedoes carry searchlights which are lighted by means 
of a time fuse when the enemy ships are almost reached 


‘One by one the torpedoes are launched. They curve and glide about, revealing the enemy's 
position but not that of the home fleet. Below is shown the plan of the torpedo in detail 


FLEET 

which could 

illuminate 
the battleships of 
its enemy and be 
itself unseen would 
stand in a good way to whip the best 
navy afloat. Torpedoes for carrying out 
such tactics have already been developed 
by Alphonse Fernandez, a Spanish inventor. 
Not gunpowder, but a brilliant searchlight 
is the charge of these torpedoes. 

Imagine yourself on a fleet whose search- 
lights have just flashed upon several hostile 
craft in the distant darkness. Out go 
your lights, your stationary searchlights 
also, for you do not wish to give your 
next maneuvers away. As your ships 
start at once to detour, the torpedoes are 
made ready. These are constructed and 
propelled like the regulation, high-explosive 
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torpedo. The gyro- 
scopes in them are 
set to steer the 
torpedoes on a cir- 
cuitous path to- 
wards the enemy. 
The timing gear is also adjusted to trip 
the electric switch and to turn on the arc- 
lights after the torpedoes have gone a 
sufficient distance from you. Everything 
being now ready, the signal is given and 
one after another the torpedoes are 
launched ! 

They curve round and finally glide 
straight towards the ships of the enemy 
without revealing your own position. The 
enemy may try to dodge the beams, but 
before they can run out of the brilliant 
light of the entire school of torpedoes your 
gunners will have a chance at sinking, or 
at least, disabling their shins. 


tto propelling engine 
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{t Has Both a Pneumatic and a Solid 
Tire—This New Truck Wheel 


OZENS of inventors have patented 

wheels which are intended to have all 
the buoyancy of the pneumatic tire and 
which are blowout- and puncture-proof. 
The problem is difficult 
to solve for the ordinary 
pleasure vehicle, but still 
more so for the motor- 
truck. As a result, 
nearly all motor-trucks 
are equipped with the 
solid type of tires. 

A new. motor- 
truck tire has been 
invented in which 
both the solid tire 
and the pneumatic 
principleare ingen- 
iously combined. 
The drive is trans- 
mitted directly to the 
rim instead of to the 
hub section. This re- 
lieves the pneumatic 
part of the wheel from 
the driving strains. 

The wheel consists of 
two main parts, a hub 
carried on ball-bearings, 
with a U-shaped steel 
casing embracing a rub- 
ber air tube, and an outer part driven by 
the regular chain and sprocket and carrying 
the dual tires, as shown. 

‘The outer part has a convex-shaped cas- 
ing which encircles the pneumatic tube and 
comes into contact with it, thus providing a 
narrow track upon which the tire rolls when 
the wheel revolves. By this means the 
cushioning effect of the pneumatic tire is 
retained, with 
none of its disad- 
vantages such as 
punctures or 
blowouts. 

Should the 
pneumatic 
tube become 
deflated for 
any reason, 
the truck may 
still run with- 
out damaging 
the wheel because two 
rings of rubber on each 
end of the contact cas- 


leak-proof 


hile spindle 


Dua! truck tires 
‘The drive is transmitted directly to the 
rim instead of to the hub section. This 
relieves the pneumatic 
wheel from the heavy driving strain 
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ing come into contact with the wide upper 
edges of the casing that hold the tube. 
The side thrust of the wheel when in 
motion is taken up by means of small 
thrust bearings between the inner and 
outer wheel parts as shown. 


Why Do Salmon Go 
=} Annually Out to Sea? 


HE rocks of the 
earth are having 
their - sodium  con- 
tents washed out 
continually, there- 
fore the rivers of 
today have less salt 
than the streams of 
former years. This 
is the reason ad- 
vanced for the regu- 
lar trips which 
schools of salmon make 
every year to the deep 
sea. The river having 
become too fresh for it, 
the salmon must needs 
go out to the ocean for 
the saltn necessary 
for. its best develop- 
ment and comfort. 
Salmon are content in 
the rivers all the sum- 
mer and fall, during which time they spawn, 
The young make their first trip to the sea 
when they are about one year old. 


rt of the 


You Can’t Spill Ink When Pouring 
ink 


From This Bottle 
vAN bottle which works somewhat 
on the principle of the non-refillable 
bottle, and which prevents waste and 


smearing of the hands, has been invented 
by Frank H. Silverthorne, of New York 
if There is a small ball in the neck 
portion of the bottle 
so that the flowing 
ink can be cut off 
in an instant. As a 
further precaution a 
seal is provided in- 
stead of a cork, With 
the seal in position 
the bottle will stand 
any amount of shak- 
ing without leaking. 


- ae 


What’s Wrong with the Submarine? 


A submarine boat is not perfect. Two sets of motors 
are needed—one to drive it on the surface and the 


other under water. 


Why not use one set only? 


By Frank Shuman 
(A submarine boat must be driven under water by storage batteries for reasons given in this 


Some of 


vented a very ingenious 


seems very wonderful that, after 
enturies of effort, men have succeeded 
in building boats which can dive be- 
neath the surface of the water and come 
up again almost as readily as dolphins. 
Indeed, it is so wonderful that those who 
have only a general conception of the con- 
struction and operation of the submarine 
are apt to believe that the millenium 
naval architecture has come. The truth 
that for all its deadliness, the submarine is 
a very crude piece of machinery. The 
submarine serves the very useful purpose of 


Conning tower 


Hydroplane 


Escape hatches 
XN 


Air cylinders 
take the place of 


Storage batteri 


Officers quarters 
Torpedoes 


. attending the use of storage batteries would be avoided. 

Mr. Frank Shuman, a’distinguished mechanical engineer, famous for his wool-degreasing 

chinery, his sun-power plant, his corrugated glass, 
method of obtaining this desired end by utilizing liquid oxygen.—Editor.) 


his method of making concrete piles, has 


taking the conceit out of mechanical en- 
gineers; it reveals to them how very much 
they have to learn about the generation 
of energy. 

Every submarine in the world is driven 
on the surface by what are known as in- 
ternal combustion engines—engines which, 
in a general way, are similar to those bi 
oad pe ce th ot michen nopptipeictes Be | 
Such an engine is curiously human. 
breathes air, just as you and I must breathe 
if we would live. A certain amount of air 
must be mixed with the liquid fuel of the 


steering 
Ventilators | 
SI 


Crews 


Gasoline 


ed 


Water ballast > © 


How Liquefied Oxygen Is Turned into Gas under High Pressure to Generate Power 


Power senerated from, tau oxy 
ebstonon ence of the subvsarine. 
ideo 


intensely cold old that i bolls when expe 
Re much hotter sttnophere. On shipboard i Rept 
ES cer ‘it from: boling 


Into under high pressure; the necesea 
eat ‘ordinary sea’ water running aroun 
the coil. “In other ‘words, heat is absorbed from the 
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engine in order to produce that explosively 
rapid combustion which makes the piston 
move up and down i cylinder. And 
so mechanism is provided which enables 
the engine to inhale a measured quantity 
.of air to be mixed with a measured quantity 
of fuel, 

Now the air within a submarine is 
limited in quantity. When the ship is sub- 
merged, the crew must breathe as well as 
the engines. Moreover, there is the problem 
of disposing of the gases exhausted by the 
engine. They cannot be ejected into the 
sea carelessly, They would rise to the 
surface of the water in the form of bubbles 
and would inevitably betray the course 
taken by the submarine. Moréover, en- 
gines are very hot, and the living quarters 
in a submarine are at best none too com- 
fortable. 

Because the air supply within a sub- 
marine is so limited and because of the 
very nature of the pro a engines, in- 
ventors of submarines ad to resort 
to the very awkward expedient of driving 
their craft under water by means of storage 
batteries. The batteries are heavy, cum- 
bersome, and not always safe; they must 


‘eriscopes 


erat mpartment 


Mixing chamber Expansionengine \ 


Oxygen’ “Carbureter 


Formerly storage 
batteries 


passes fn 
the expansion engine where It helo to drive re vol 
itis expanded to a pressure equal to that 

‘which is required fo force ft into the exclosion engine 
In order that no visible wake may be left, the paves ex- 
hhausted from the explosion engine are forced ont through 
asieve having many small holes ‘Thus the carbonicacd 
as, of which the exhaust fe largely composed. is inely 


Sel¥-bailing superstructure 
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be recharged at the surface—a noisy busi- 
ness which takes from six to eight hours 
and which imperils the safety of the 
craft for the time being. It is said that the 
newest German submarines can travel un- 
der water for nearly a hundred hours. 
That must mean a very sparing use of the 
stored power. According to Lieutenant 
Hinkamp of our Navy, “the submarine of 
the present day can operate submerged at its 
maximum speed for about an hour. At 
about one-third of this maximum speed, 
she can operate practically twenty-four 
hours.” 

Is it not evident, as I maintain, that the 
submarine, mechanically speaking, is a 
very crude contrivance, something of which 
mechanical engineers should be ashamed 
rather than proud? 

Needless to say the inconvenience and 
danger resulting from the necessity of using 
storage batteries for sub-surface propulsion 
have long been recognized. Inventors 
have made many efforts to do away with 
the storage battery entirely and to devise 
a way of using the regular internal combus- 
tion engines of the craft for under-water as 
well as for surface propulsion. Here, I 
wish to add my own contribution to the 
solution of the problem. 

It is very evident that if the engines are 
to be used for under-water propulsion 

a large supply of air 
must be stored in 


. Steering rudder 
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tanks and fed to the cylinders. Compressed 
air has been experimented with more or 
less successfully. But that does not seem 
to be economical. Why not liquid air, or, 
better still, liquid oxygen? Four-fifths of 
the air that we breathe is composed of 
nitrogen which serves the very useful pur- 
pose of diluting the oxygen that we really 
need and preventing us from literally burn- 
ing up. Since an engine is an inanimate 
piece of machinery which can be con- 
structed to meet certain operating condi- 
tions, there seems no reason why liquefied 
oxygen could not 
be used effective- 
ly. And so, I 
have designed the 
machinery which 
is disclosed in the 
accompanying il- 
lustrations and 
which, Iam sure, 
will drive a sub- 
marine under 
water at high 
speed and for 
long distances. 
An engine is 
driven by heat, 
converted into 
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chanical energy stored up in the liquid 
oxygen serves to supply additional power 
for driving the vessel and the oxygen itself 
to furnish the medium without which there 
can be no combustion, The captions ap- 
pearing beneath the illustrations describe 
the actual invention in such detail that it 
is unnecessary to dwell further upon its 
construction here. 

I have said that the exhaust gases of an 
engine when discharged into the water 
appear as bubbles on the surface and not 
only betray the presence of the craft but 
indicate the exact 
course. In order 
todispose of these 
gases, I discharge 
them’ through an 
exhaust device of 
special type. 
They are cfted 
through millions 
of small holes. 
After that they 
strike the pro- 
peller, by which 
they are beaten 
up with the sea 
water. Since 
these exhaust 


mechanical en- 


gases are com- 


ergy. Liquid Diluting the Oxygen with Hot Exhaust Gases posed ehieiy. gE 
oxygen is very Sea ST a RS ae ig steam and carbon 
cold, When it crete eta tces ihe ‘ertndee ena ihe sevgta mar be dioxide, they will 
vaporizes and be- fence, ie saygen after it leaves the expansion engine pases ‘DE. entirely ab- 
comes a gas again SSeS tank where & is mtsed ith coven queathy of the sorbed by the sea 
it absorbs heat, jon engine, That quantity fs carefully cd bya water after hav- 
or energy, from Sr hePshown,“A‘cerain amount of fuel (olor gusiing) sing been thus 

theheatingagent, forced through a carbureter and supplied to the mixing tank nutely sub- 


which combines 

in this case sea water and other means. To 
make the most of our liquid oxygen, then, 
this stored energy ought to be used for 
propelling the vessel. Hence, in the de- 
sign which I here present, the gas given off 
by the liquefied oxygen is fed to an expan- 
sion engine, which is an engine very much 
like a steam engine in principle, the differ- 
ence being that a compressed gas is the 
motive agent instead of steam. It is evi- 
dent that after the oxygen has expended 
its energy in driving the piston of that 
expansion engine, it is just as fit to breathe 
as it ever was before. In other words, it can 
be fed to the internal combustion engines 
of the submarine to be mixed with fuel 
as if it had never been utilized in the ex- 
pansion engine at all. This is what I 
have done. The result is that the me- 


divided. No be- 
traying wake will be visible. 

Compressed air in strong, steel tanks, 
could no doubt be used to drive the engines 
of a submarine under water. Indeed, the 
experiments which have been made with 
what is known as the Neff system, described 
some time ago in the pages of the Porutar 
Sctence Monraty, have been encouraging. 
Officers of the navy have criticised the use 
of compressed air because of the wake. My 
objection to the system is chiefly to the 
nitrogen contained in the compressed. air. 
Nitrogen is not easily absorbed by sea water; 
it resists combination with ail elements. 
The whole difficulty of avoiding a wake is 
more easily solved, to my mind, by utilizing 
pure liquid oxygen. Moreover, no matter 

ow highly air may be compressed in tanks, 
a liquefied gas is even more compact. 
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Medical Men in the Army—Thous- 
ands of Them Are Needed 


EN Uncle Sam sends his fighting 

forces to the front he will require 
the services of 24,000 officers and 120,000 
enlisted men for the Army Medical and 
“Sanitary Corps. It has been estimated 
that the army will need two out of 
every nine physicians in the country. 

The average number of physicians 
receiving orders has been about two 
hundred a day. As fast as accommoda- 
tions are ready these medical off 
are sent to training camps. The: 
ahead of the troops in order 
that sanitary preparations may 
be made for the men. 

The medical training camps 
at Fort Riley, Fort Benjamin 
Harrison and Fort Oglethorpe 
take care of 1,000 student of- 
ficers and 1,800 enlisted men. 
Besides these each camp has 
four ambulance companies, 
four field hospitals and one 
evacuation company. That 
colored troops may have their 
own medical officers there is a 
training camp for colored medi- 
cal and sanitary detachments. 


Packing Chocolate in Sausage-Links 
for Italian Soldiers 


XPERIENCE has proved that the 
most economical and convenient 
method of preparing chocolate for the use of 
soldiers is to pack it in sausage-links. The 
chocolate, mixed with sugar, is poured 
directly from the crusher-mill in which the 
cocoa bean is crushed, into the pendant 
sausage casing and tied up so that it looks 
exactly like a small sau- 
sage. It soon hardens and 
may be carried in the 
pocket or stored for almost 
any length of time without 
becoming stale. 

‘The chocolate sausage is 
considered by the 
Italians as an essen- 
tial when campaign- 
ing. It is used either 
for the purpose of 
making instantly a 
nutritious beverage 
or for eating, like 
candy, on a long, 
dinnerless march, 


Dietitians give chocolate a high rank for its 
nutrition. 


"This is how it ia prepared for the 
Ttalian soldiers so that it 


‘The gasoline engine drives 
the machine ahead and 
the forked spades work 
the ground, while you 
simply take the plow 
handles and steer 


A Spading Machine 
Which Makes Patriotic 
ardening Worth While 


HE average man who 
works during the day 

nds the home garden a 
big undertaking, unless he 
has a gasoline spading machine like the one 
recently rigged up in New Jersey by 
Raymond D. Jamesson. With it the plow- 
ing and spading are done in one-fifth the 
usual time and without the usual backache. 
‘A small gasoline engine is mounted on a 
light framework, and this is geared up with 
the two spurred driving wheels. Another 
ring is connected with the pivoted fork 
spades so that the prongs of these are given 
a reciprocating motion. All you have to 
do, therefore, is to take the plow handles 
and steer the machine; the eight horse- 
power engine will 

drive it; the spades 
will dig up the 
ground; the forks 
will break up the 
clods of earth; and a 
special device _ will 
open up the furrow. 
On the return trip 
this same device will 
cover over the seeds 
and the center wheel 
will press them down. 
The hand spade 
method is ancient 


compared with this. 


will not / melt 
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Theheavy chains weighted 
at the ends tear through 
the heaviest wire entan- 
tlements as though they 
were ider ‘The 
Thal at the Lett shows ow 
the chains 


of cutting arms 
which cut through 
entanglements as 
easily as you can cut 
a thread with scissors 


Shells with Scissors Attachments 
That Cut Wire Entanglements 


‘HERE seems no limit to what the new 

shells can do. One of the latest 
shells has a sort of scissors attachment 
which, when released by the explosion, will 
cut through the strongest wire entangle- 
ments. Another releases a number of short 
chains when it explodes. These chains are 
sure to wreck anything they touch. 

‘The scissors shell has an opening in the 
casing through which the cutting arms 
project. They are slightly recessed in order 
to avoid wind resistance. The 
arms are attached near the 
nose of the projectile. They 
are mounted on steel studs 
in such a manner that they 
can rock and expand in order 
to throw the free ends out- 


ward at the base of the shell. 
The fuse is made in the ordi- 
nary way and behind it is a 
chamber for the explosive charge. 
The projectile is fired just as any 
shell is fired. The explosion re- 
leases the cutting arms and they 
cut through any object with 
devastating force. 

The chain shell is constructed 
similarly except that short chains 
are wound around the gaine and 
separated by disks which keep 
them in place until the projectile 
is emptied. Sometimes the chains 
are weighted heavily at the ends. 
When the explosion takes place 
the chains fly out with fearful 
force and in addition to their 
high-speed forward movement 
they me rapicly- Needless to 
say, where they hit something, 
there is nothing left. 


Weighing Your Coal by the 
Ounce or the Pound 


OMETHING new in shovels 
has been invented by David 
Moffatt Myers, of New 
York. Perhaps the inventor 
thought that the soaring 

rice of coal meant that 
ereafter it would be weigh- 
ed by the pound. His shovel 
weighs every ounce of coal. 
his paragon among 
shovels looks like any other 
iron shovel except for some embellishments 
on its handle. It has a sliding hand-grip 
near its pan. The grip is held by levers 
and a spring. When the stoker grips the 
handle and loads the shovel the load nat- 
urally shifts to his left hand. The spring 
allows his grip to move upward in pro- 
portion to the weight of the coal. Links 
transmit the motion to a toothed bar, 
which turns a counting mechanism 
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Open Your Mouth and Let the Doctor _ started, this system supplies practically a 

Flashlight Its Interior constant circulation, so that when the en- 

gine is working under a heavier load than 

NN interesting little de- usual, and therefore requires a 
vice recently invented 


greater circulation, it does not get 
for the convenience of physi- it. This lack causes over 
cians and dentists, is an 


heating. 

automatic mouth in- This deficiency is 
specting lamp. overcome by the simple 

‘A small electric bulb pump shown below. 
is fitted into a short It consists of a screw- 
tube which is itself like blade working in a 
hinged to a larger cylin- short barrel inserted in 
der containing the stan- the regular Ford water 
dard flashlight batteries. line between the radi- 
A wooden tongue-de- ator and the engine. 
presser is attached to Theblade is revolved by 
the tube. When the 


means of a small belt 
surgeon presses down and pulley driven by 


your tongue with this, a_i the big radiator fan- 
the tube is swung slight- ‘When the surgeon depresses. your shaft. The faster the 
lyonits hinge. Thisac- tongue, the action closes an electric enginerevolvesthemore 
tion produces the light. circuit and illuminates your mouth wateriscirculated. 


Preventing the Ford Engine from Over- Lucky and Unlucky Telephone Num- 
heating—A Simple Pump Does It bers—In Japan They Affect Your Bill 


HE engine of the Ford car often over- Oo" R only unlucky number is 13. In 
heats in the hot weather when driving Japan they have two unlucky num- 


fast or work- bers—42_and 
ing under a 49. Nobody 
hard pull be- wants either 
cause of the of these num- 
thermo-sy- bers fora tele- 
phon water phone call, 
cooling sys- simply be: 
em em- cause the for- 
ployed. In |) > mer is pro- 
this system bs oe ced 
the water cr | IRM ms sha 
culates from h m 
the radiator ihe die” and the 
to the cylin- ities fA 6 latter is pro- 
ders and back nounced 
again in ac- ‘*shiku,'' 
cordance with which means 
We 1, 
the natural | eam “death.” The 
law which luckiest _ tel- 


causes hot r : phone num-. 
water to rise | [AA \agenee] Ree | bcrintheesti- 
to the top AS . 7 ~ mation of the 


while cold Japanese 
water drops business man 
tothebottom. = = ‘ iseight,which 
After the en- Rt ate creates continuously fom the radiator to guggestspros- 
gine is once like blade which is revolved by a belt and pulley perity. 


All the specialized knowledge and information of the editorial staff of the Popular 
Science Monthly is at your disposal. Write to the editor if you think he can help you. 


Italy’s Huge Bombing Triplane 


A machine which is intended 
to do the work of heavy guns 


‘The shock of landing is tremendous. 


Notice how solid are the wheels on which the machine alights, 


how substantial is their frame and how carefully they have been placed to distribute the shock 


HE Popu.ar Science Monrtuty has 
already devoted space to the huge 
Sikorsky biplane used by Russ 

early in the war—a machine which had a 
body almost as big and comfortable as a 
Pullman car. German observers called it 
slow and cumbrous. 

In spite of the disadvantages of such huge 
machines, all the Powers have experimented 
with them. Their chief merit is their load- 
carrying capacity. Now comes Italy with 
the Caproni type. According to Major R. 
Perfetti, head of the Italian Aeronautical 
Commission in the United States, the 
Caproni climbs 3,250 feet in thirteen 
minutes, 6,500 feet in twenty-seven minutes, 
10,000 feet in sixty-seven minutes. It 
carries three men; three shell guns, 7,500 
pounds of bombs and fuel for six hours. 
Its 900-horsepower engines drive it at a 
maximum speed of eighty miles an hour. 

‘The Italians regard this huge bombing 
plane optimistically as the equivalent, or 
rather the superior of the long-range can- 
non. To be sure, it can drop explosives far 
beyond the range of the heaviest artillery; 
but it must not be overlooked that bombs 
cannot be dropped with the accuracy of 
shells without exposing the machine. 

The Caproni is an object lesson. To 

lift an enormous load, great wing surface 
must be depended upon. A biplane is 
impossible, because the span would be too 
great. Hence, the Caproni is a triplane, 
and even then the span is no less than one 
hundred and ten feet. Carrying surface is 


thus obtained in a small compass and with 
deeper and stronger trussing than would be 
possible in a biplane. But that advantage 
is purchased at the expense of head re- 
sistance. Surface cannot be piled on sur- 
face without paying the price in power. 

The distribution of the planes in three 
decks was not enough. In order that the 
immense structure might be solid as a 
whole and yet not too heavy, power must 
be generated by three engines, because 
three engines can be distributed.’ Each of 
these engines is of three hundred horse- 
power. The distribution of the engines 
over a full third of the wing span lowers 
by that much the leverage of the weight on 
the truss. Since irregularly shaped masses 
as they move through the air exert a con- 
siderable retarding effect, each engine is, of 
course, enclosed in a long steamline body. 
The middle body is the shortest; hence its 
three-bladed propeller is mounted in the 
rear. The two outer bodies have two- 
bladed front propellers. 

These two outer bodies hold the tail 
between them far more rigidly than would 
be possible in single-fuselage construction. 

Curtiss in his small fast triplane in- 
geniously showed that it was possible to use 
only three struts on account of their in- 
herent strength and that the head resistance 
increases with the number of struts. 

The latest warplanes with their high land- 
ing speeds, are plainly expected to land only 
at carefully prepared grounds. That policy 
removes a grave objection to mere size. 


The Portable Army Bread-Mixer 


It makes six thousand loaves an hour 


‘The bread-making outfit is mounted on a specially constructed motor-truck so that it can fol- 


low the troops. It is operated by current from the truck engine or from a separate motor 


GAIN has one of the necessities of 
this great war proved itself the 
mother of invention and produced a 

machine to do work that previously had 
only been done by hand or by expensive and 
cumbersome installed machinery. This 
time it is a portable army bread-mixing 
machine capable of mixing the ingredients 
into dough; molding the dough into any 
shape desired and dividing it into pre- 
determined weights which can be regulated 
by the simple movement of a hand-wheel. 

With a crew of five men, the machine will 
make six thousand loaves of any size, 
weight or 


charged from the machine directly into 
baking pans ready for the ovens. 

‘The mixer dumps the dough into troughs, 
where it rises. It is then removed to the 
machine proper where it is divided and 
molded after being rolled and kneaded as it 
passes through on chain-driven belt con- 
veyors. 

The entire outfit is mounted on a 
specially long wheelbase motor-truck so 
that it can move forward and follow the 
troops or change its position as required. 
The bread-making machinery is carried 
wholly within the motor-truck body. This 

has low sides 


shape in one 
hours This is 
the same 
amountof work 
which now re- 
quires the serv- 
ices of 112 sol- 
diers mixing 


bread in. the 
field by hand 
work. In ad- 


dition, the 
dough is_ma- 
chined in a 
sanitary man- 
ner, the fin- 


to fold down as 
platforms on 
which the men 
can stand, and 
canvas — side- 
walls which are 
extended to 
form a tent 
twenty-four 
feet wide and 
twenty-eight 
feet long when 
the outfit is set 
up in the field 
for operation. 
Current is pro- 


ished loaves 
being dis- 


vided from the 
truck engine. 


Building Ships of Cast-Steel 


‘Six million tons of such vessels could be turned out in a year 
By Joseph Brinker 


purpose behind its proposed con- 

struction is to enable a large ocean- 
going tonnage to be built rapidly without 
further straining the much-overtaxed steel 
rolling mills of this country. According to 
its inventor, Myron F. Hill, a New York 
city patent attorney, standardized cast- 
steel ships can be built in much less time 
and at a much smaller cost than the ordi- 
nary fabricated steel-plate type. He fur- 
ther predicts that 6,000,000 tons of such 
ships could be turned out in one year if 
built according to a standard plan. 

While the use of cast-steel in ship con- 
struction is entirely new so far as merchant 
vessels in any part of the world are con- 
cerned, it has been stated by Lord Yarrow 
of the British Admiralty that the latest 
U-boats are being rushed to completion at a 
surprising rate by the use of standardized 
cast-steel sections put together in much the 
same fashion as Mr. Hill proposes for the 
cast-steel cargo boat. 

According to the present plans, which 
have been recommended for trial’ by the 
ranking naval architect of the Shipping 
Board and are now being drawn up for a 
rating by the Lloyds, the standard cast- 
steel cargo steamer will be a vessel four 
hundred and two feet long, fifty-three feet 
beam and thirty-four feet’ molded depth. 
She will have a displacement of approxi- 
mately twelve thousand two hundred tons 
when fully loaded and a 
cargo capacity of nine 
thousand, one hundred 


No comes the cast-steel ship. The 


Employing the Electrical Welding Process 


The inventor propotes to use the Wilson electri process 
for welding together the various sections of the casts 


ie is welding 

‘of locomotive into: the boller headsheet 
tons. She will not differ from the ordinary 
cargo steamer in shape, propelling engines 
or other machinery but simply in the hull 
and the bulkheads, all of which will be made 
of cast-steel sections welded together by the 
special Wilson process, which has proved 
very successful in commercial work and is 
now being extensively employed in restor- 
ing the damaged and feoken parts of the 
many German ships taken over by our 
Government. 

The straight-sided portion of the cast- 
steel ships, or that central three-fifths of the 
length of the vessel amidships, will be made 
up of sections from ten to twelve feet wide 
in the lengthwise dimension of the ship. 
For an ordinary two-decked vessel, each of 
these sections will be formed of five steel 
castings welded together at six points in the 
same transverse plane in addition to the 
welding required to join one section to those 


Before and After the Welding 
At the left, a cracked 
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immediately adjacent on each side. The 
five steel castings consist of one extending 
clear across the vessel at the bottom and 
forming the inner bottom for water ballast 
or fuel oil; two identical side castings, each 
extending from the top of the double- 
bottom unit to 
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pieces, rudder posts, etc., have been success- 
fully turned out for many years past. Cast 
steel has driven out the riveted forms of 
locomotive tender bed-frames, car truck 
frames, vestibule ends for steel cars and Pull- 
man coaches, etc., where excessive vibration 


the upper deck, 
and twocast-steel 
deck- beam sec- 
tions, one foreach 
deck. The six 
welds in each 
transverse sec- 
tion are made be- 
tween the two 
deck beams and 
the vertical side 
casting and_ be- 
tween it and the 
double-bottom 


ee Lf 


rivets to loosen 
| and where abnor- 
mal strains, such 
as must be en- 
countered by 
ships in a heavy 
sea, have bent the 
rolled steel frames 
and_ necessitated 
costly repairs and 
overhauling. 
The cast-steel 
ship will have no 
rivets, liners, lap 


— 7 has caused the 


on each side, giv- 
ing three welds to 
each of the trans- 
verse sections, a asia 
total of six in each of the five castings. 
‘The thirty-foot ship side castings and the 
fifty-five-foot double-bottom unit may seem 
unwieldy, but equally large and more diffi- 
cult castings, such as battleship stem 


ots the Vosaped 
forexrot 


Examples of Electric Welding 


arts 

nent es ae mercer ae 

Se eee oe 
irra 


or butt joints in 
the shell-plating, 
bulkheads, 
double bottoms, 
etc., and no frames, reverse frames or the 
usual great number of angle irons and 
brackets which go to make up the ordinary 
fabricated ship. Some of the weight of 
these various parts will be used to increase 


‘noticeable 


Rolled-stee! deck plates welded 
to deck beam sections 


4 


Rolled plates for top of double- 
/ottom welded in place 


Solid centerline~ |ntermediate 
casting stiffener open stiffeners °25! 
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the thickness of the shell portion of the 
castings for greater rigidity, but the greater 
part will be eliminated, thereby reducing 
the dead weight of the vessel to below that 
of the ordinary fabricated type. Besides, 
there will be no interstices between the 
plates of the ordinary ship to permit of 
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for a joint to be made which has a strength 
of one hundred and twenty-five per cent of 
the casting itself or a joint actually stronger 
than the parts joined. 

As Mr. Hill has laid out his plans, he 
would have big foundry-shipyards at deep 
water where castings could be made and 


corrosion. then placed 
Rolied-steel double-botto: i 
The outer or top ot stittener ates welded 10 tops of site vee directly on 
skin side of Pats ele ape Siena —— WEGENER ata 
the castings ———— —sing ways by 
in contact | - en of the 
with the wa- usual travel- 
ter will be f ing crane 
smoothed off Finns terol i outfits. After 
by means of welded neve the various 
Hguid cement sections were 
and finally set up in or- 
painted. der and 
‘According , welded to- 
to Mr. Hill's eee gether, the 
plans, the Teagooe? Selim of ais “oreihes ship could be 
castings wil costing aunche 
be made by A Longitudinal Cross-Sectional View and out- 
the machine Tals was taken in the doublebotiom of the cast-iron ship looking toward fitted with 
method of [vile tne slfences cat Integral with‘one'T-benmn scclon ere wed engines and 
block mold- td the manner in wich the rolledatecl plates are welded to the tops ot boilers ac- 
ing which the sitenre to arowiie nwater-tiaht aio sen 'tiae'te cording to 
does not re- Selling pesos at the cous of sce ecient se howe, ‘Ther ate ws intere present-day 
quite any. toner Pl cor water bast may ‘artied in the double boots ractice. 
great amount Transverse stitener he yards 
of skilled Welded would have 
help and in —__ FAnweldea —open-hearth 
which the here furnaces 
casting loss a capable of 
is said to ie turning out 
only two ani five-hundred 
one-half Per | thousand 
cent. 0 [ tons of ships 
course the a month. If 
castings will blast fur- 
Bave abe, 8 ships side ~ So Welding << haces afe te 
see ie za iain {Locking Downon the Topof Oneof the Se Bections ofthe Bkip the 6 = 
process, but srt eat Wea, ocr erent hearth ‘type 
Phoseribe will Mhcent i "iy he pail ned lin es tn thei ie are Eee Gs 
serve the n eckd the supply of 
dual purpose of providing for the longitudi- n can be drawn upon. According to 


nal and transverse strength of the hull 
itself. 

‘The inventor plans to weld the castings 
together by the Wilson process in which 
special V-shaped grooves along the welding 
edges will be filled with a manganese alloy 
by means of an electric arc across the end 
of the alloy rod held by the welder, and the 
casting itself. The method of keeping the 
melting current uniform as secured by the 
Wilson process is said to make it possible 


the inventor's further plans, one gang can 
build an open-hearth furnace in forty-five 
days; two blast furnaces haye just been 
built by the Cambria Steel Co. in fifty-seven 
days, the electric crane outfits can be built 
in two months; the launching ways in from 
four to five months, and the welders and the 
workmen trained to handle machine mold- 
ing in from two to three months. The 
plants could be located at launching points 
readily accessible to railways. 
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Holding the Crowd Before Your 
Show Windows 


INCE it is next to impossible to get all 
the passers-by to come inside your 
store, the next best thing is to talk to them 
as they pass. The electric moving display 
sign shown in the illustration below is de- 
signed for this purpose. It has a mov- 
ing tape across its display surface, on 
which as much as five hundred feet of <, 
reading matter can be brought to the 
attention of the passing crowd. This 
tape is of cloth and moves con- 
tinuously in one direction as longas ¢ 
the current is turned on. , 
The motor which furnishes the 
power is concealed inside the cabi- 
net of the device, with the tape box. 
Either direct or alternating current 
may be used, The tape can be 
changed as often as desired. The 
advertisements are made as newsy 
as possible and are interspersed 
with appropriate witticisms. 
Sometimes prizes are offered 
for finding a misspelled word 
or a word purposely omitted. 
In charge of an ingenious 
operator this device ought to 
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Dolls That Proclaim What the 
Fashions in Silk Shall Be 


‘OU would not think that serious- 
minded business men would have dolls 
made just for their especial benefit. But 
they do, However, these dolls are not for 
purposes of amusement. Since the war the 
fine silks from France have been diffi- 
cult to obtain. This has put the 
American silk manufacturers on their 
mettle and they have been producing 
some splendid silks which rival those 
made in the French mills. 
Above all things a new sille must 
lend itself to the making of 
clothes. A silk manufac- 
turer hit upon the happy 
idea of dressing dolls in the 
new fabrics to get the 
effect which the silks would 
produce if made up into 
gowns. The silk is 
woven and dyed. If it 
has a pattern, a piece of 
it in plain color is used 
for the doll's dress. 
‘Then the large pattern 
is carefully drawn to 
scale and painted on the 


keep a crowd in front of the "4K manufacturer's doll sill to be used for the 
store window all day long, She is gowned in the latest doll’s dress. In this 
and at night you could go silks to ty ‘their effect manner the doll is made 


home and leave it still talking 

convincingly to the passers-by, electric 

lights, shielded and hidden by a reflector, 

illuminating the reading matter. 
Naturally, the People who stop to watch 

the sign will also take notice of the mer- 


chandise on display in the window. 


to represent a fashion- 
able lady clad in the newest silks. Although 
the doll is only twelve inches tall the pro- 
portions are so perfect that the silk can be 
studied and passed upon by the examiners 
exactly as though it were made up into a 
woman's garment, 


Housekeeping Made Easy 


‘An adjustable handle for the dustpan. A special paper bag into which the 
It can be used short and with a side- table refuse may be scraped. It keeps 
Grasp, or with a long wooden handle the garbage can clean and odorless 


‘You maycook two things 
at the same time on this 
miniature electric stove 


‘The hair on this joke 
ster’s head is composed =f 
of matches. His mouth 


will hold the match-box fe 


The oil stove in the 
center picture above 
a reversible glass re 
voir to measure the 


A kitchen 
table con- 
verted into a 
sewing ma- 
chine by set- 
ting the ma- 
chine head 
and treadle 


An umbrella bag with 
@ pocket for rubbers 


Housekeeping Made Easy 


‘This drainer in the bottom of the boiler An electric water heater with a con- 
makes it possible to lift the clothes out troller to regulate the strength of the cur- 
without splashing or danger of a scald rent according to the amount of water 


With this metal By drawing this 
fruit jar cap and its scraper across the 
i prints of butter, 
little _ cone-shaped 

pats are formed 


A hinged 
brush which 


clamps, over 

clothes- 
line! roa 
cleans i 


A new card index cabinet. When 
closed it is a flat wall-drawer 


Catapulting Seaplanes from U-Boats 


Solving the difficult problem of launch- 
ing a flying machine over rough water 


ee 


A little clevated railway is built on the after-deck of the ship. On the track runs 


tle car 


which carries the seaplane, projecting it into the air when the end of the track is reached 


ie) 


G before the engagements of the 
German and British fleets in the 
North Sea focused the eyes of the 

world upon t ‘outing in 

the air, the officers of our N had foreseen 
the part that the flying machine would play 
in battle. But they were prevented from 
carrying their vision into reality by the 
difficulties of launching a seaplane. When 
the water is rough a flying boat is so bat- 
tered about by the waves th unable 
to make that preliminary run without 
which it cannot fly. In the earliest expe: 
ments a platform was built over the decl 
of one of our warships, and a flying ma- 
chine actually succeeded not only in launch- 
ing itself from that platform, but even in 
alighting upon it. But a platform is ob- 
viously an encumbran When a ship is 
to be cleared for action it is in the way. 
For some years Capt. Washington I. 

Chambers of our Navy has been working on 

this launching problem. He has at last de- 

vised an ingenious catapult with which 
some of our ships are provided and which 
seems to meet the technical requirements of 
those who must fight on the seas. 

Capt. Chambers’ launching device is in 
reality a little elevated railway built on the 
after-deck. On the track runs a little car 


which carries th lane. The car shoots 
forward, carrying with it the seaplane. When 
the end of the track is reached, the seaplane 
is projected into the air, its motor having 
been started before the run. The car re- 
turns automatically to the starting position 
after having struck a buffer. 

What propels the car? + Not the screw of 
the flying machine, as might be supposed at. 
h, but a simple piece of machinery 
of cable, tackle, and a com- 
pressed-air cylinder. One end of the wire 
cable is attached to the cor and the other to 
the piston of the cylinder. The tackle in 
between serves to magnify to 60 feet the 
push of the piston, which is about 414 feet. 
‘The function of the tackle is not unlike that 
performed by the pulleys that hoist a safe 
from the sidewalk to a fourth or fifth story 
window. By the time the seaplane has 
reached the end of the track, it will have a 
speed of at least forty miles an hour, which, 
in normal conditions, keeps it aloft if the 
propellers are in motion. Of course, the 
seaplane must be automatically unlatched 
from the car. 

The elevated structure upon which the 
track is carried, is so designed that it can be 
removed very quickly when the ship is to be 
cleared for action. 
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Touring the Country in a House-Mobile 


How a Ford touring car was transformed 
into an attractive living apartment 


The quarters are small but not cramped. ‘The 
tables and chairs and other furniture pieces 
fold up and are stored away.when not in use 
They followed the Old National Trail to 
Ch and the Lincoln Highway to 
New York where they are now taking a 


house-mobile was originally a Ford 
Touring car with truck attachment and is 
geared to 15 miles an hour. It weighs 5000 
c The interior has been cov 
" with wall board. The driving seat n 
‘The equipment includes a small print- up ‘into a_ be 
ing outfit with which the travelers . 
ses sr oe water tank furnishes 
running water; there 


isa tiny kitchenette, 
a choice of gas or 
electric lights, a long 
case of books, a 
writing table and a 
victrola with many 
records, a folding 
table and chairs. 


ibs May, 1916, Mr. 
and Mrs. A. W. 
Robins started 
from San Francisco, 
California, in a 
house-motor- truck, 
and they have been 
on the road ever As the weather 
since, stopping a few grows colder, Mr. 
days here and a few From coast t> coast and from Canada tothe and Mrs. Robins are 
days there. Gulf they will travel in their house-mebile - going on to Florida. 
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The pig with his individual pen can rove all 
over the farm but he can’t root under fences 


This Little Pig Went to Market—and 
Carried Its Pen Along 


[es photograph above shows the con- 
struction of a pen made for the individ- 
ual use of a pig afflicted with Wanderlust. 
Tt was effective in keeping the pig out of the 
enclosed places and yet left him free to wan- 
declanywHere his pleased. “Char cub coo 
when he tried to get under a fence or into 
the chicken coops. It is the invention of 
S.L. and J. A. Hirst, of Arkansas Pass, Tex. 


A Portable Alfalfa Mill Grinds Hay 
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stationary mills; but the labor and cost of 
hauling, and the loss of fine leafage in 
handling, held back the industry The 
portable mill did away with all that. 

The mill can be operated with steam or 
electricity. A traction engine is preferred 
because after a job is done, the engine can 
hook on to the mill and haul it to the next 
field. Three or four horses can haul it, 
where no engine is used. Two men can 
fold the machine up for traveling and can 
set.it-up again in twenty minutes. When 
folded, it is compact enough to pass 
beneath telephone lines or trees, and to pass 
over irrigation ditches, etc. 

The mill can be adjusted to sack the 
meal, to blow it into silos, into barns, or on 
the ground. An engineer, stacker, feeder, 
sacker, sack sewer, water boy, and horse 
fork boy are required to run the outfit. 

Alfalfa meal is a valuable concentrate 
alone, but it is usually fed in conjunction 
with coarser ground feeds. When desired, 
the mill can be adjusted to mix corn or oat 
hay or other mixture. 

The meal is shipped at the grain rate, 
which is from one-third to one-fourth less 
than the hay rate. A ton of loose alfalfa 
will occupy approximately 00 cubic feet; 
baled alfalfa, from 215 to 225 cubic feet 


for the Allies’ Cavalry The meal takes up only 100 cubic feet. 

ALED al- 

falfa hay 
is shipped ‘The portable 
from Caltfor. alfalfa il 
nia to a 
parts of the Sy aneine 
world where Feld to field 
cattle or and converts 
horsesarefed. eye 
Yet this, fraction of 
added to the the usual 


immense 


milling cost 


home con- 
sumption, 
could not use up all of the tremen- 
dous crop. 

The problem was solved a few 
years ago by the invention of 
a machine, now proved suc- 
cessful, which travels from 
field to field and converts 
alfalfa hay into alfalfa 
meal, using stems and all. 
It is known as the portable 
mill. 

The meal, itself, is not a 
new product. Alfalfa meal 7 oe 
has been made for years in 
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Identification Rings and Neck Tags 
for Our Soldiers 


IVES, mothers, doting relatives and 


best girls are busy these days getting 
things together to give to the 
boys who are going to war. A 
very popular and a very use- 
ful gift is a silver identifica- 
tion ring, These rings are 
so made that the wearer 
may have his mono- 
gram engraved on 
the outside and his 
name and military 
connection on the 
inside. While the 
soldier boy has his 
hand, this is an ex- 
cellent means of 
identification. 
Uncle Sam has 
provided a means 
for identifying his 
soldiers which never 
can fail. A small 
metal tag is in- 
scribed with the sol- 
rank, 
company and regi- 
ment. This is sus- 
pended on a tape 
which the soldier 
wears around his 
neck. hae 
The Navy has arranged for the identifi- 
cation of all Navy officers by means of 
finger prints and metal tags. A repro- 
duction of ‘the finger print of the right 
index finger will be etched on the 
metal tas record of the 


The identification 
tags and rings for 
our boys of the 
Army and Navy 
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Show You the Rug at the Bottom of 
the Pile? Why, Certainly 


RTUNATE, indeed, is the rug sales- 
man who has the knack of selecting the 
most desirable and easily sold rugs 
for the top of the pile in his dis- 
play! Usually, it is the rug at 
the bottom of the pile, or at least 
one below the center, that 
appeals most of all to 
the prospective pur- 
chaser. Andto make 
a sale he myst smil- 
ingly get it out’so 
that its beauty can 
be enlarged upon. 

But getting it out 
—there's the rub. 
However, relief is in 
sight. A rug ex- 
tractor has been in- 
vented and market- 
ed which does the 
work with magical 
ease, eliminating the 
back - bending and 
tugging. 

The device is very 
simple in construc- 
tion. It consists 
merely of a long 
tube which the sales- 
man attaches to the 
Is designated rug and 
which rolls up the rug by means of a 
ratchet and lever. The rolling-up opera- 
tion is accomplished without disturbing 
the arrangement of the other rugs in the 
pile. When completely rolled, the rug 
is out from under the pile. It can then 


finger prints will be 
kept in the bureau 
of navigation. 
‘These records gnd 
means of personal 
identification will 
serve to facilitate 
communication be- 
tween the soldiers 
and the folks at 
home, as well as to 
complete the reports 
of the newspapers 
and their lists of 
casualties after a 


be unrolled and 
spread out on the 
top. Only a minute 
is required for the 
entire rolling and 
unrolling operation. 

je salesman can 
operate it alone in 
an emergency, but 
two men, one at 
each end of the tube, 
are usually required 
to get it started. 
Once started, the rug 
isrolled without fur- 


great battle or im- 
portant engagement 
at the front. 


ther trouble by the 
man originally con- 
ducting the sale. 
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Ing ‘quarters forthe elaht ‘men 


work of the motor-truck 
outfit has one great advan- 
tage over the present method 
of sending the shoes to 
shops far in the rear, in 
that the soldier will always 
be sure to get his own par- 
ticular pair of shoes back 
after they have been re- 
paired. A soldier is as fussy 
about his shoes as he is 
about his tooth brush, 
When a pair is returned to 
him that does not fit, which 
is often the case under the 
present method, his fighting 
efficiency is greatly reduced 
and his marching ability 
impaired. 

ince the truck and its 
trailer are like thousands of 
others used for hauling am- 
munition, men and food to 
the trenches, the shoe outfit 
is assured of getting as near 
the lines as is desirable in 
order to serve the troops effi- 
ciently. Again, the mobility 
of the truck will enable the 


What Does an Army Need Most? outfit to be withdrawn to safety quickly. 


“Shoes,” said Napoleon 


The motor truck part of the outfit carries 
all of the shoe-repairing machinery and the 


HE first traveling shoe-repairing equip- tfailer serves as a warehouse, as a clearing 
FE ment to be used by any of the armies house and as sleeping quarters. 


of the world has been presented to the 


Massachusetts’ troops of the United States A Pouch Which Will Not Spill 


Army by the United Shoe Machinery Com- 
pany, of Boston, Mass. The equipment, 
which consists of a motor-truck and a 
trailer, is fitted with special shoe 
machinery to permit a crew of 
six men to repair from four 
hundred to six hundred 

pairs of shoes a day. 

t is designed to go 
forward with the army 

as far as practicable 

and repair the shoes 

of the troops on the 

spot and thus elim- 

inate the cont of main- 
taining huge shops —Thespoutatthe 
back of the lines and tottom of the | 
the cost of getting the Pouch serves as 
shoes there and back ®,4pueh down 
again to the front line fees aides dhe 
trenches after they rectly into the 
have been repaired. bowl of the pipe 

The quick machine 


i 


Your Tobacco 


HE combined tobacco 
pouch and pipe filler il- 
lustrated at left will prevent 
you losing even a little of 
your precious “fillings.” 
The pouch has a spout at 
the bottom which serves as a 
trough, and then doubles up 
again and fastens over the 
pouch opening. When 
the pouch is opened 
and slightly squeezed 
the tobacco slides 
down the trough into the 


pipe. 

This pouch serves equally 
well, of course, for making 
cigarettes. In’ either case 
the operations are simplified 
and you will make a neat 
job of the filling. 


Directing Big Gun Fire from Airplanes 


‘The man in the air, circling be- 
tween home battery and enemy 
target, gives the signals to fire 


e EGLAGE,” or fire-control, is the 
most difficult and the most dan- 
gerous work performed by the Fly- 

ing Corps at the front. The machines used 

are large and unwieldy, built to carry the 
weight of two men and all sorts of equip- 
ment. They are fairly fast, but their 
spread of wing is so large that it is almost 
impossible for them to make a turn quickly 

when attacked. They are armed with a 

machine gun, it is true, but they are always 

at a great disadvantage in the presence of 

‘an enemy fighting-machine which can out- 

maneuver them at every turn. very 

interesting little volume entitled “ 

French Flying Corps” and published by 

Charles Scribner's Sons, the author, Carroll 

Dana Winslow says: 

to which I was assigned was 

I found, involves many compli- 

The chief source of trouble usually is the 


nese are 
ifferent 


ci 
the battery and the target until the réglage i com- 
pleted. Naturally every care must be taken not to 
disclose the position of your own guns to the enemy, 
or retaliation—"'strafe,” the English call it—follows. 
Sometimes it is the battery which interrupts the 
work with the signal, “Avion ennemi,” when the fire 
instantly ceases until the German airplane has dis- 
appeared or been driven off. 


With such occasional interruptions the 
work continues until the observer can send 
back the signal “fire correct,” which is 
generally answered by*'the “sheet signal” 


with the information that the machine may 
return home. Until this dismissal occurs, 
however, the ground below wholly en- 
grosses the attention of the observer. The 
pilot is forced to keep a close watch for 
German fighting-machines so as not to be 
caught unawares by one of them. This is 
often a very trying task, as the models of 
some of the French and German airplanes 
are so very much alike that they cannot be 
distinguished until they are within range. 

The novelty of airplane fire-control is 
thus dwelt upon: 

It is a curious fact that in the first months of the 
war many artillery officers refused to follow the 
directions of their aerial observers. A colonel of 
artillery who has been firing big guns all his life can- 
not be blamed for not thinking that a young observa- 
tion officer and a mere aviator know enough about 
the work of batteries to tell him where his shells are 
falling. Orders, consequently, had to be issued 
placing the artillery absolutely under the direction of 
the observers and calling upon the pilots to report 
any case where a battery refused to be guided by the 
signals it received. That put an end to the trouble. 


The sensations of the pilot are then 
described : 


At first I felt a strong aversion to flying over 
batteries in action. You are bound to get in close 
proximity to the trajectory of the shells, and the 
constant sensation and sound of the passing projec- 
tiles is none too pleasant. You get them both 

ig and going, and, no matter which you are 
trying to avoid, you are always taking a chance with 
the other. It is a question of choosing between the 
devil and the deep sea, with the devil constantly 
stepping into your pat 


‘The December issue of Popular Science Monthly will be on sale on 


all news-stands 


Saturday, November tenth (West of the Rocky Mountains, November twenty-fifth). 
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French Oficial Photo 


‘The street carts of the sanitary service now 
in use in Paris are hauled by teams of dogs 


The Horses Have Gone to the Front, 
So Paris Drives Dogs 
N only are large numbers of dogs in 

training for Red Cross rescue work 
on the battlefields, but in the industrial 
world also, dogs are being utilized, espe- 
cially in Paris, There the city officials 
have assigned to the dogs the wor 


+ of 
the horses of the street cleaning and 
sanitary departments. They are 
driven in teams, and draw small 


carts, somewhat larger than or- 
dinary handcarts. 

Into these carts the 
collected refuse is 
placed in covered cans, 
and an oilcloth cover- 
ing is fitted over cans 
and cart. The whiffle- 
tree is attached to the 
cart in such a manner 
that the dogs may lie 
down to rest without 
inconveniencewhile the 
carts are being loaded 
or unloaded. 

The dogs make their 
rounds in as good time 
as the horses did for- 
merly, The carts are 
smaller than the old 
horse carts; but there 
are more of them. 
The upkeep of the dog- 
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We Are Now Getting Natural Indigo 


From Michigan 

fours from Midland, Michigan, 

tell us of the first production of 
indigo from coal tar in the United States. 
One thousand pounds of 20% paste are 
produced daily ‘despite the fact that in 
the last tariff bill the duty on dyestuffs was 
removed from indigo. The annual con- 
sumption of indigo in normal times is in 
the neighborhood of 10,000,000 pounds. 
By 1912, the German makers of the coal 
tar indigo, which is chemically the same as 
the product of the tropical indigo plants, 
had driven the natural product from the 
world’s markets. The artificial is consid- 


ered better and more reliable than the 
natural dye—ELLWoop HENDRICK. 


Where’s That Collar Button?—Why, in 
the Button Rack, of Course 


N° longer need the bachelor fume and 
the benedict distress the ears of his 
household over a lost collar button. If he 
is a really up-to-the-minute specimen of 
American manhood he will simply reach 

up to a convenient slab hanging on the 

wall beside his chiffonier and get an- 
other button out of the button-rack 
which the slab carries. 
This little temper-saver is a com- 
bination tie-rack, button- 
holder and_pincushion. 
Its construction is sim- 
plicity exemplified. A 
central slab of wood has 
a buttonhole groove at- 
tached to it into which 
six or more collar buttons 
slide and are held ready 
for use. At the bottom 
of the wooden slab a 
pincushion is glued on 
securely. Into this, stick- 
pins may be thrust. Fin- 
ally, at the sides of the 
center slab are arms up- 
on which an assortment 
of ties may be kept in 
plain view so that 4 
choice may be made 
readily. 

The device might rea- 


teams is considerably eeraersce A sonably be called the 
less expensive than rhode ah Uncut whtthhees silent and ever-ready 
that of the horses. on the wall beside the chiffonier valet. 
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Transporting a Precious Mirror Up 
a Mountain by Motor-Truck 


‘HE hope of astronomers the 

world over, the largest tele- 
scopic mirror in existence, one hun- 
dred inches in diameter and worth 
over one hundred thousand dol- 
lars, was recently sa‘ely trans- 
ported up the winding nine and 
one-half mile trail from Pasa- 
dena, Cal., to the top of Mount 
Wilson, by motor-truck. 
It is said to be the most 
expensive load ever carried 
by. a motor-truck and its 
safe arrival at the top, IZ 
one of the great- fe 
est feats contri- 
buted to science 
by the motor- 
truck. 

The mirror is 
priceless, since it 
cannot now be 
duplicated, and is 
ground so accu- 
rately that its 
surface changes 
from the heat of a man’s body three feet 
away. For this reason, it was carried on 
the truck in a special air-tight box lined 
with paraffin, with layers of carded wool to 
protect it against breakage and to maintain 
it at an even-temperature. In turn, the 
box itself was mounted on powerful but 
delicately-adjusted coil springs to prevent 
any possibility of breakage due to the 
uneven road surface up the steep trail. 
The trail has fifty turns in it with an 
uphili grade of not less 
than twelve per cent at 
any point. 

‘A. special brakeman 
on the truck did nothing 
but apply the brakes so 
that the driver might 
give all his attention 
to steering. 

Another man on the 
top of the truck, 
gave his entire at~ 
tention to the cov- 
erings and strappings 
around the precious 
load. Still another 
walked behind thetruck 
in order to observe the 
least tendency of any 


703 


up the mountain. 
At is shown 
the details of 
the construction 


part of the load to slip or become dis- 
arranged. The trip was made slowly, so 
that the man walking behind had’ no 


difficulty in keeping up with the truck. 


Keeping Your Pencil Where You _ 
Can Find It 


GreNocnare ERS and scribes of every 
description will appreciate this new 
pencil-holder, invented by George W. 
Paulus, of Grand Rapids, 

. Mich., which can be at- 
tached to any kind of a 
note-book. It is in the 
form of an open-sided 
cylinder, of a diameter 
about equal to that of an 
ordinary pencil. At the 
back of the cylinder is 
a bead extending the 
full length of the devige. 
This serves the double 
purpose of srrengthening 
the holder and of provid- 
ing a means for affixing a 
stiff piece of paper to it. 
The paper is used to glue 
the pencil-holding device 
to the cover of the pad. 
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Submerging of wood. The water dis- 
Placed tad forced out into the graduated pail 
will be equal to the solid contents of the wood 


Here Is the Xylometer. It Measures 
the Waste in Wood Products 


Tes has always been a large amount 
‘of waste in converting a tree into 
lumber and other products. The first 
logical step in the reduction of this waste 
is an accurate determination of the amount 
of waste and a careful study of the process 
of manufacture and remanufacture. A 
xylometer offers the most practical means 
‘of determining the percentage of waste 
and may be of inestimable value to the 
forester, woodsman and mill operator at- 
tempting a closer utilization of forest 
products. 

The xylometer is an instrument which is 
not well-known in America but which has 
been in use for years 
in Europeancountries. 

The type here 
shown was 
improvised 
from an ordi- 
nary round- 
end galva- 
nized steel 
‘storage tank 
by removing 
a number of 


‘The automatic engine. 
the cooling 


Even 


automatic the ywhee 
air into the engine base like a centrifugal fan 
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unnecessary top cross-braces and attaching 
an overflow spout near the top of one end. 
The operation of this instrument is very 
simple, being based upon the principle that 
a submerged body displaces a volume of 
water equal to its own solid contents. The 
ae is filled with water to the overflow 
then the wood material to be meas- 
ted submerged. The displaced volume 
of water escaping through the opening or 
overflow represents the exact volume of the 
submerged material. 

Some of the results concerning wood 
waste secured by the use of this instru- 
ment are almost incredible. For example: 
a white pine tree, which in its original 
condition comprised 25.05 cubic feet’ of 
wood and bark, was converted into shingles. 
It yielded 603 shingles (4 x 21 inches) 
which displaced 11.86 cubic feet of water, 
showing that only 47.3 per cent of the wood 

ally in the tree remained in the 
ed product. The exact percentage of 
waste would be difficult, if not impossible, 
to obtain by other means.—J. S. ILLIcK. 


The Simplified Gasoline Engine. 1t’s 
the Hired Girl of the Country 


‘HIS miniature motor is the house- 

wife's faithful laundress, churner, etc. 
It can be operated with as much success by 
a child as by an adult. One turn of the 
light flywheel and the engine starts off. By 
simply turning the thumbscrew over the 
main bearing, its speed is adjusted. 

The cylinder of the motor is inverted. 
This allows the gasoline to flow from its 
tank directly into contact with the electric 
spark caused by the spark coil of the igni- 
tion system. The 
resultis thatsome 
gas will immedi- 

atelyexplode 
and the en- 
gine can be 
quickly 
started even 
in the cold- 
est weather. 
The inver- 
sion of the 
cylinder, 
moreover, 
it a simple mat- 
ter to enclose its 
hot end in aniron 
housing, out of 
the way of the 
children’s fingers. 


its speed is adjustable. 
whirling 
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Throwing You Out of the 
Automobile’s Way 


F your car is equipped with the 

new life-saving device invented 
by Jos. M. Crichrion, of Monterey, 
California, you need not fear that 
you will injure the careless pedes- 
trian who gets in your path. You 
may knock him down, but you 
can not run over him. 

This safety device consists of 
two arms which are attached to 
the front of the machine. When 
these arms come into contact with 
anything, they are released auto- 
matically and fling the object 
which they encounter out of the 
path of the machine. Thearms are 
padded so as to be easy on the 
pedestrian. 

This invention has been tried 
out in California and is said to be 
very successful. A car traveling 
at the rate of twenty-five miles an 
hour ran into a man for a test. 
was not hurt. 
coming he was not even shocked. 


‘The marking machines simply melt the natural wax on the 


the 


The man 
Since he knew what was 


We don’t think that the four million 
automobile owners in the country will 
scramble over one another in their efforts 


to buy this safety device. It 


may be operative and useful— 
but look at it! Imagine the 
arms protruding from the latest 


type of trim roadster! 


(© lat Fila Serv, 
‘Two arms attached to the front of 
‘are released automatically to clear 


outer skin of the fruit and make the inked imprint on 
second skin, 


This does not injure the fruit 


A Machine Which Stamps Oranges 


with a Trademark 


LONG-STANDING problem in the 
fruit merchandising business may soon 


be solved by a patented marking machine 


invented by Frank Ahlburg, 
of San Francisco, which 
stamps the trade name 
on the fruit before it is 
shipped to the dealer. 

The marking machine 
consistsof a revolving wheel 
carrying the marking dies 
across the fruit which passes 
beneath it in an endless 
conveyor. The eighteen 
plungers on the wheel are 
so arranged that they have 
a play of two and one-half 
inches toward the center of the 
wheel, this being the extreme range 
of marketable oranges or lemons. 
Pressure for the marking is furnished 
partly by the weight of one and one- 
half pounds and an added spring 
pressure. The plunger head consists 
of two parts, the electric heating ele- 
ment lying between them. Current 
is sapplied | from a set of brass rings 
on the axis of the wheel, by means 
‘of sliding contact rods. Each of 
the eighteen dies is inked at every 
revolution of the wheel. 
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How Italian Sharpshooters Guard 
Venice from Aerial Attack 
‘VERY little while an Austrian air- 
plane attempts to make a raid on 
Venice. As soon as an enemy aircraft is 
sighted the 
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A teaspoonful of this solution should 
be added to every two gallons of the 
water to be drunk. After being well 
mixed in with the water, ‘it should be 
allowed to stand for about twenty minutes. 
During this time, the lime will be giving 

off its chlorine 


sharpshooters [7 
of the Italian 
army sta- 
tioned at 
Venice are as- 
sembled for a 
concentrated 
attack on the 
airman, 
Pavilions 
for the crack 
shots have 
been set up 
at points of 
vantage all 
over the city. 


and ‘this 
chlorine will 
kill any germs 
that may be 

resent. The 

ottle of 
sterilizing 
solution will 
keep its pur- 
ifying quali- 
ties for a 
week, 

It is a good 
plan to pre- 
pare -it in 
rather small 


These are pro- quantities of 
vided with not more than 
beams which one week's 
are positioned = oT supply at a 
apes te ‘The best crac shots of the army are always employed time. 

ads of the 


men and serve as rifle rests which make 
aiming much more certain than it would be 
if the soldier simply rested his rifle against 
his_shoulder. 

Frequently as many as thirty of the 
best shots in Venice are gathered together 
in one of these little pavilions. The in- 
vader invariably retreats or comes to grief. 


Prevent Typhoid. Sterilize Your 
Drinking Water! 


Pree drinking water means typhoid. 
It is therefore wise to sterilize all 
water which may possibly be contam- 
inated. Ordinary boiling will help, but 
a much more certain treatment is the 
following: Take a level teaspoonful of 
pure chloride of lime and mix it with a 
little of the water in a cup. When a 
thin paste has been made, add another 
teaspoonful of the lime, and thin that 
down with water also. When nearly a 
cupful of the lime and water has been 
made, three more cupfuls of water should 
be added slowly. After the paste has be- 
come well mixed and no lumps are to be 
found, the solution should be placed in 
a dark bottle and tightly corked. 


A Homemade Hand Plow Built from 
an Old Bicycle 


FARMER out in California had_no 

hand plow so he proceeded to im- 
provise one. The body of the plow he made 
isan old bicycle frame. The bicycle handle- 
bar was taken off, turned backward and, 
set solidly in the frame. The wheel was 
taken from a large gate valve. The plow 
share is attached to the frame by a U-bolt. 


‘The frame of an old bicycle with handlebars 
‘tumed backwards was used for this hand plow 
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A Measuring Board Which Saves Time 
and Calculations on Structural Work 


BOARD which is the invention of 
Otto Nielsen, of Brooklyn, New York, 
contains two large scales, marked off in 
Teck anid inciiog: which are: Tavoiet. to JE 
One-foot squares are marked on the board, 
and these are numbered, starting with the 
point of pivot. These large squares are 
subdivided into square inches, and again 
into square eighth-inches, very accurately. 
If the vertical and horizontal distances 
between any two points on a com- 
plex slanting member are desires, 
it is necessary only to turn 
the pivoted scale to the cor- 
responding angle shown by 
the board protractor. The 
required distances are ob- 
tainable at once by read- 
ing the squares up to the 
point on the pivoted scale 
which corresponds to the 
distance between the two 
points, 
Distances intricate to com- 
pee can be readily found by 
ying off the outlines of the 
structure on the board. 
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A placard supplied 
by the Navy to 
hhang in the window 
of a house from 
which a man has 
gone to the war 


“A Man from This House Is Now 
Serving His Country” 


HN you seen a new flag lately? You 
will find it flying from the windows 
of the homes of the rich and the 
poor. It is a red flag with a white panel 
in the center. Sometimes the white panel 
has one blue star, sometimes more. The 
flag means that a man from the house it 
decorates has gone to the war. If it has 
one star you will know that one man 
from that family is serving, if two 
stars, two men have gone to the 
front. It is unusual to see a 
service flag displaying three stars 
as does the one in the phot 

but there are families pears to 


more than three. One house, from 
which five sons enlisted, waves two 
two-star flags and one with one 
star. 


Another method of announcing 
that a man from a certain house 
is serving in the Navy is to hang 
a placard in the window which 
states, “A man from this house 


is now serving his country at the 
front in the United States Navy.” 


Snipping the Flames From a Natural Gas Well 


Two streams of water were played in such a 
way that they formed a pair of water-shears 


moned. He had never seen 
a gas fire before. He 
amazed the local gas en- 
gineers by setting about to 
put it out with water. Men 
protected by sheet - iron 
shields played the hose on 
the fire from opposite direc- 
tions, The streams met at 
the Base of the flame and 
the force of the contact 
caused the water to be 
flattened out in the form of 
a horizontal fan. Th 
sheet of water was edged in 
under the flame, thus shut- 
ting off the supply of gas 
from the point of ignition. 
‘The water was raised rapid- 
ly after the retreating flame 
to prevent back firing. By 
this method the fire was ex- 
tinguished in ten minute: 
Special Cars for Per- 
sons Carrying 
Parcels 


YONE who has ever 

had his knees bruised 
by bulky parcels carried 
‘| by passengers in street cars 
\\ will hope to see a plan re- 

cently adopted in Paris 
carried out in his home 
town. The Metropol 
tan, the Paris under- 
ground railway, hasin- 
troduced a number of 
second-class compart- 
ments without se 
for the special con- 
venience of passengers 


‘The men who played the hose 
on the flames were protected 
by great sheet-iron shields | 


Asheet of water was edged | 
in under the flame, completely 
shutting it off as at right 


HE largest natural with bulky _ parcels. 
gas well in the ‘The compartments are 
world, near Monroe, on theorder of those 


La., burned ‘for five and ‘a povided for freight on 
half days and wasted 264,000- ordinary trains. | This ex: 
000, cubic feet of natural gas periment has resulted in far 
Men who had had experience ia greater comfort for all the 
fighting such fires were baffled by the passengers. Occasionally a passenger 
magnitude of the blaze and the fierce heat. will object to being compelled to board 
After all the known methods of fighting gas the special car with his bundles, but as 
fires failed, William Guerin, formerly deputy a general rule no trouble is encount- 
fire chief ‘of New York ‘city, was sum- ered 
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The New Gun-Tunnel Airplane 


It has removed the airplane’s “blind spot” so that all the 
vital parts of an attacking machine are exposed to its fire 


‘A “Gotha” engaging an ordinary airplane 


and, by means of its end-on, underneath fire, baffiing the 


pursuer. The gunner is shown lying in the fuselage vault below the plane, along the tunnel of 


which he trains his gun to meet a tail attack. 


HE latest development in military 
flying machines seems to be the 
German three-seated ‘‘Gotha.” The 

design and construction are interesting be- 
cause an effort has been made to give the 
passengers a fighting chance for their lives 
when they are placed in such a position 
that they cannot return the machine-gun 
fire of an aggressive adversary. 

‘A flying machine moves in three direc- 
tions. Therefore its guns should be able 
to fire up and down, from side to side, 
and fore and aft. Suppose that one ma- 
chine is being pursued by another and 
suppose that the pursuer maintains a posi- 
tion somewhat below the tail of the pursued. 
Clearly, the advantage 
is all with the pursuer; “eH. 


the intervening tail of 3 
the pursued machine pre- 3 
vents his being fired up- SO 


on from above. 
The new Gotha is de- 


‘The dotted lines show the direction of 
fire between the two types of machines 


In no other type of airplane is this possible 
signed to improve this precarious position 
of the pursued. Hence. the fuselage or 
body of the machine is vaulted below like 
a tunnel, and along that tunnel a gun can 
be trained to meet a tail attack. The 
accompanying illustrations show the pos- 
sibilities of the new construction so clearly 
that extended comments seem unnecessary. 

It is evident that the military airplane 
is rapidly becoming distinctive in design. 
Hitherto there was no way of telling a 
military from a sporting machine, just as 
there was a time when a man-o'-war on 
the seas could not be distinguished from a 
merchantman at a distance. 

The day is surely approaching when the 
construction of a fighting 
airplane will be as un- 
mistakable as is that of 
a battleship. The great 
difficulty of mounting 
guns on warships so that 
their fire can not be im- 
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peded has had its influence on naval archi- 
tecture. Who can forget the warships of 
twenty-five years ago, bulging masses of 
sponsons as they were? All these eccentric 
curves, which almost con- 
cealed the true lines of the 
hull, were intended to 
increase the firing efficiency 
of the guns. 

The Gotha marks a 
similar step in the evolu- 
tion of the airplane. Be- 
cause of the difficulty of 
g guns on a flying 
‘odd shapes are 

‘inning to a rin 
tiv airs "The need for an 
inverted channel through 
which a three-inch rapid- 
fire gun could fire with 
‘ease was most imperative 
in the two-motored 
Gotha bombing machine, 
relatively the slowest of 
all German airplanes. 
Such a craft is likely to 
be called upon to engage 
in a running fight. Fir- 
ing to the rear is not a 
new idea itself; but it has 
always been done over 
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Trousered Legs Are Not Always 
What They Seem 


HERE is a boon for the bow-legged man. 
It is a light, flexible structure which 
can be strapped around the leg above the 
knee to preserve the straight line of the 
trouser leg. The strap would take the 
place of his garter, the lower end of the 
brace device being fastened to the sock 
with an ordinary garter 
clasp. To the con- 
necting strap a number of 
short lead struts are 
hinged. These are held 
projecting outward more 
or less horizontally from 
the leg. By adjusting the 
slope of these struts, the 
distance of the outer stray 
igout tia lopitan balee 
justed at the different 
points and this regulates 
the “bulge.” The struts 
“give” sufficiently to 
prevent discomfort. 


Sidewalks Flushed 
Without Disturbing 
Parked Cars 


the top of the fuselage  Twostrape held apart by adjust HICAGO has discov. 
irom the cockpit. There able metal struts ie outline ered a way to flusi 
was left below the fuse- °F the trouser leg always straight her sidewalks without dis- 


lage an immense dead 
angle in which a pursuing machine might 
securely attack. J 

No doubt the Gotha’s tunneled tail 
will be imitated by the Allies; for their 
big bombing planes are even larger and 
slower than the Gotha. The number of 


turbing the automobiles 
and other vehicles which are parked along 
the curbing. Two automobile tank trucks 
are used to clean the downtown section of 
the city every night through a pipe ex- 
tention to the discharge line as shown 
in the photograph below. 2 


guns that an air plane can carry are 
so limited by considerations of weight, 
that each must necessarily be so 
mounted as to secure the maximum 
efficiency. This is the point on 
which the Gotha shows its superi- 
ority. 

By the adoption of a similar firing 
tunnel or vault for Zeppelins it is 
possible that the giant rigid dirigible 
which has dropped so low, recently, 
in the estimation of the German au- 
thorities, may be restored to military 
favor despite its vastly greater bulk 
and vulnerability when pitted inst 
fast, elusive, fighting airplanes of later 


date, firing inflammatory bullets 
from machine guns. 


Testing the Fighting Aviator 


Applicants for the aviation corps are converted 
into human gyroscopes in a special revolving 
chair in order to test their sense of equilibrium 


_By Dr. William F. Patten, 


Examining Unit, Avi Service, 
Ear, Nose and Throat Hospital, Washington, D.C. 


ROM a military standpoint, a flight 
through the air brings into play the 
greatest anatomical, physiological and 

psychological functions of man. ‘The guid- 

ing of an airplane is not the work of a 

weakling, a child, or a fool, but of a man 

in the most superlative sense. Hence it is 
that the experts of the Surgeon General's 
office have fixed the medical standards 
which must be met by applicants, standard- 
ized the methods of examination, and seen 
to it shat only the physically fit are 


acce| 
epee. men who wish to become flyers are 
tested by physical examining units, of 
which there are now some twenty in the 
United States. Each unit comprises a 
group of volunteer: 
specialists. Experts 
on internal medicine 
examine the app! 
cant physically; eye 
specialists test his 
vision; laryngolo- 
gists determine 
whether there is any 
defect of the ear, 
nose and throat. 
The examination 
for the determina- 
tion of the blood 
pressure and the ex- 
amination of the 
heart, lungs, blood 
vessels, bones, joints, 
muscles, skin and 
nervous system are 
exceedinglyrigorous. 
The man who flies 
at a height of ten 


The Aviator Must Be a Physically 
Perfect Man 


But even if he is sound of heart and 
sound of lung, he may still be rejected. 
His acuteness of vision must be exceptional. 

Hence the eye ex- 
pert makes a thor- 
ough examination to 
determine if the eye 
movements are nor- 
mal and if stereo- 
scopic vision is be- 
yond question, The 
pupil of the eye must 
react normally to 
light and distance. 
The color sense must 
be perfect. Every 
test is conducted 
painstakingly with 
the most modern aj 
paratus. Thus, the 
color sense is tested 
with what is known 
as the Jennings’ self- 
recording equip- 
ment. A chart on 
which confusion 


thousand, fifteen 
thousand, even 
twenty thousand 
feet (heights at 
which even skilled balloonists experience 
difficulty in maintaining physical poise) can 
be no weakling. 


Every Applicant Must Be a Perfect Specimen 
blood determi 
Bis ioe el nee jetta unl on nn erwous 


pan 
Eiruments. Fivine cansot be the oport of weaktings 


colors appear on a 
perforated card- 
board is exhibited to 
the applicant. One 
perforation corresponds with each color 
and shade. Some shade of red or green is 
shown, and the applicant is asked to name 


ined and the heart, lungs, 
czamined with “the finest 


mL 


71g Popular Science Monthly 


Jennings’ Self: 
‘Color Test 


‘A. perforated cardboard ex 
iibiting confusion ‘colors “is 
placed before the applicant, one 
perforation corresponding with 
tach color and shade. "Some 


‘TheEffect oftheDifferent 
‘Head Positions 


Zhe mpstion. thirty, desrece 
forward for purposes of whit 

tesla, brings the horizontal of 
external canal of the ear into 
fe plane of the turning. This 
isthe "position ‘used for “the 


in front, of the ‘appl 
he ie asked to name i and to 
select by punching through the 
Derforations “anything in the 
Chart ‘which ‘contains red or 
een, "as the case may be. 
These punches are recorded on 


routine examinations for. nys: 


a blank beneath the chart. so 
Srranged as to show whether or 
‘ot they were. punched correctly 


disturbance 
ing, itmay 


set up bs 
be described as a rhythmic £0 


and fro motion of the eyes cone 
sisting’ of two ‘specific move: 
‘penta slow movement none 


‘Testing the Muscle 
Balance of tile Eye 


The muscle balance of the eye 
must be in perfect alinement. 
Tn other words, there must be 
ng Tatent tendency for the eye 
fo turn up or down of in ur out. 
Hf ‘there is, the aviator may 
ee double ‘and’ thus ‘endanger 
His fife ata” eritical ‘moment 


Spponite direction, «This cone 
‘alton fasts only so Jong as the 
fiuid” within ‘the canal tested 
sia flow arial 

cing the ral ninety depres 
forward would have. the same 
sfc upon thin external 
‘inning directly from ear 0 eat 


rom a drawing by Prof. and Mra, Winfield Scott Hall 
In"Pictired Raowledge. (Complon-Jolneon C0.) 


The Sixth Sense, the Sense of Balance, Lies in the Labyrinth of the Internal Ear 


‘The internal ear or labyrinth consists of 2 bony and a membranous part, the latter contained in the former. The 
bony labyrinth is composed of the vestibule, the semi-circular canals and the cochlea. These three canals constitute 
‘what is known as the static labyrinth upon which we depend for our sense of balance, ‘The bony canals contain the 
membranous canal, and the membranous canal, in turn, contains the endolymph, which is a fluid that fils the meme 
ranous canal. The flowing of the endolyzaph ia the semicircular canals is absolutely essential to man's normal station 
in space with eyes closed or in any situation in Which be cannot judge his position by sight. Without a. perfect 
Kabyrinth, a man could not fly safely for the simple reason that he would have no sense of balance 
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Can He Pilot « Battleplane? 


To find out if his sense of balance is good he is whirled around in a special chair. The 
displace the fluid in the labyrinth of {ii gat the fluid hat contro your sense of ‘balance and tell you whether you 
frestanding on your feet or your head." The examiners then pote bow long it takes him to recover polve 


it and to select, by punching through the whether or not the selections were correct. 
perforations, anything in the chart which The eyes must be in perfect alinement. 
pears red or green, as the case may be. To determine whether they are or not, 
These punches are recorded on a blank their muscle-balance, as it is called, 
beneath the chart, so arranged as to show taken. In other words, they must show 
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no latent tendency to turn up or down, in 
or out. The test is important. If there 
were any such latent teailencyy it would 
manifest itself under 
great strain; the 
aviator would see 
double and thus en- 
danger his life. 

And now the ear, 
nose and throat are 
examined. The 
hearing must be per- 
fect; there must be 
neither diseased ton- 
sils nor adenoids; 
both sides of the 
nose must be free, 
which means that 
there must be noth- 
ing present to pre- 
vent the automatic 
equalization of air 
pressure through the 
Eustachian tubes 
(the little tubes lead- 
ing into the middle 
ear). A. military 
aviator is subjected 
to a wide range of 
variation in temper- 
ature and atmos- 
pheric pressure. If his nose and throat are 
not normally ventilated these rapid changes 
might produce dizziness, vertigo and 
nausea. He might not be able to control 
his machine, with the result that he would 
wreck it and lose his life. 


Your Sense of Balance Is in Your Ears 


We have been taught that we have five 
senses—sight, hearing, touch, taste and 
smell. A sixth should be added—that of 
equilibrium. It is as much a separate 
sense as touch or sight, and that it is en- 
titled to consideration as such, the develop- 
ment of aviation is fast driving home. 
Balance, or equilibrium, is maintained 
through the eyes, the skin, the joints and 
muscles, and, much as it may surprise you, 
the ears. Just as the end organ of sight 
is in the eye and the end organ of feeling 
in the fingers, so the end organ of equilib- 
rium is to be found in the ears. 

‘As the accompanying diagram shows, the 
inner ear is made up of two parts—a 
cochlea, which contains the end organ of 
hearing, and the labyrinth, which contains 
the end organ of balance. ‘In other words, 
the labyrinth of the ear is the human 
stabilizer. Nevertheless, from the time 


After havi 


How Loog Did Tt Take Him to Recove? 

ing been revolved with eyes closed in. the 
hair. the applicant is told to look at a distant object. 
‘There wile a shyhimic 


f2r"canal ‘in. the ear continues to 
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that man first discovered the possibilities 
of travel over the waters and hoisted his 
first sail over a log, down to the time when 
"he navigated great 
ocean liners, this 
little organ of bal- 
ance has been the 
one thing that has 
made the sailing of 
~ the seas unpleasant. 
Not the stomach or 
liver, but the lab- 
yrinth is the cause 
of seasickness. Is it 
not singular that the 
organ which upsets 
us on the ocean sta- 
bilizes us in the air? 
Were it not for the 
constant intelligence 
flashed by the lab- 
yrinth to the brain, 
the aviator might 
actually find him- 
self soaring upside 
down! His move- 
ments in the air up 
and down, right and 
left, in and out, are 
constantly regis- 
tered by this won- 
derful little-piece of mechanism within 


‘to and fro moveme 


‘The Test for Pass-Pointing 


‘The applicant extends bs right arm and touches the 
Then he raises his 


Soa fold ing hig Sager ck and fou hee 
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‘The Result of the Pass-Point Test 


‘The applicant is turned ten times in ten seconds to 
the felt or right with eyes closed. The chair Is brought 
ton sudden stop and his hand is seen ‘examiner. 
Hie'is told to.ralse his arm and to come back and touch 
the examiner's finger. This he do for several 
Seconds M'the sac labyrinth of hie ear te formal 


his skull, Hence it is that the applicant 
is carefully tested to ascertain whether 
or not he has a normally reacting laby- 
rinth. 

Study the diagram on page 712 and 
you will see that the labyrinth is made up 
of three semicircular canals. Each canal 
presides over the movement of the head 
in the plane in which it runs. 


‘The Wonderful Spirit Level in Your Head 


Like the spirit level of a carpenter, these 
canals contain a fluid, which is known as 
the endolymph. Move the head in one 
direction and the endolymph moves in the 
opposite direction, thus acquainting you 
with your movements even though your 
eyes are closed, This telegraphing is done 
by way of the cerebellum (the codrdinating 
center of the brain) to the muscles, the 
eyes and the higher centers of the brain. 
Thus, if you are normal, you are able to 
maintain an even keel. ‘Only a very few 
drops of endolymph are provided—so small 


ting Him Through the Falling Test 


‘The applicant is placed in a chair with his head for. 

ward approximately 

anal of the laby 

turning. Atter ba i in 
the Jeft, for example, be feels that he 

Falling to the right when he sits up with his eyes cowed 


are the canals. But these few drops are 
vitally essential to a man in maintaining a 
normal station in space, with eyes closed, 
or in any situation in which he cannot 
judge his position by sight. 

You may gather from what you have 
thus far read that the Government considers 
the static labyrinth of the utmost im- 
portance in the examination of men who 
want to join the aviation corps. The 
function of the static labyrinth will be 
readily understood if we remember that it 
is made up of canals containing fluid and 
that each canal runs in a different direction 
and presides over the movements of the 
head in the plane in which it runs. If you 
move your head around the neck as a 
pivot, the fluid in the horizontal or external 
canal moves in the opposite direction. If 
you move your head from side to side, the 
fluid in the superior canal moves in’ the 
‘opposite direction. If the head is moved 
backward or forward, the fluid in the 
posterior canal moves in the opposite 
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direction. Andso it is that the flowing of the 
endolymph within these canals acquaints us 
with the direction of our head movements. 


‘Testing Ears to See If You 
Can Fly 


Now since the testing of the 
static labyrinth is obviously de- Cy 
pendent upon the movement of 
the fluid or endolymph within 
the canal, some 
means must be em- 
ployed for causing 
the endolymph to 
flow within the 
canal. Hence, a 
special kind of’ re- 
volving chair is used 
which is known as 
the “Jones’ modifi- 

ion of the Barany 

The appli- 
cant is seated in the 
chair and directed to 
incline his head 
thirty degrees for- 
ward. That brings 
the horizontal canal 
rene the level 

jane of turning. 
Qin eyes closed, 
the applicant is 
whirled! tex times in 
twenty seconds in 
this position. Then 
the chair is stopped, 
and the applicant is told to look at a di 
tant object. The visual, disturbance result- 
ing from the experiment is known as the 
nystagmus. The duration 
of his nystagmus is noted 
with astop watch; it should 
last in a normal person 
about twenty-six seconds. The nystagmus 
may be described as a rhythmic to and fro 
motion of the eyes, consisting of two move- 
ments—a slow movement in one direction 
which is followed at once by a rapid move- 
ment in the opposite direction. Th 
mus lasts only so long as the fluid 
canal tested continues to flow art y 

‘The applicant is now turned in the op- 
posite direction and tested in like manner. 

Still seated in the revolving chair, un- 
changed in position and with eyes closed, 
the applicant is tested for “‘pass-pointing.” 
He extends his right arm and touches the 
examiner's hand with his forefinger. From 
this position he raises his arm to a vertical 


‘The Result of the Falling Test 
After having been turned. five times in ten 
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position and attempts to bring his finger 
back and touch the examiner's hand again. 
He is now turned ten times in ten seconds 
to the left or right. 
and his hand i: 


The chair is stopped 
seized by the examiner. 
e his arm and come back 
aminer’s finger asbefore. He 
cannot do it if his static labyrinth is normal. 

The underlying 
principle of the fore- 
going test is not dif- 
ficult to understand. 
Since the applicant 
was turned to the 
right, in this case, 
and the chair 
stopped, the fluid in 
the horizontal canal 
continued to move 
to the right after the 
chair was stopped— 
continued to move, 
in other words, in 
the direction of turn- 
ing. Hence, the 
applicant feels that 
he is being turned 
to the left, and in 
trying to locate the 
finger of the exam- 
iner, he naturally 
pass-points to the 
right 


‘The Three Testing Positions 
‘The mbiling tests are made with the apelicant sea 


This head either Stan angle of 
Feewatd atin 
ry. degrees. 


thirty deers 
fon. sixty 
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© Underwood and Underwood 


‘The man in the foreground is setting the firing-pin. Those working at the tail of the torpedo 
ful little air turbine prior to mounting the gyroscope 


are adjusting the 


Assembling a Torpedo—It Requires 
Almost Every Type of Workman 


TORPEDO which will 
way into the hold of a 
warrior of the sea is inte ly depicted 
in the photograph on this page. The pro- 
pelling machinery, thecompressed-air valves 
and the firing mechanism have just arrived 
from the factories. These parts are being 
mbled in the torpedo on naval barge 
“somewhere” along our coa 
Note the men working at the tail of the 
torpedo. In the small space but twenty 
inches in diameter they have placed the 
powerful little air turbine which will drive 
the twenty-five-hundred-pound. projectile 
at a speed of forty-five miles an hour! 
‘They are adjusting this turbine, prior to 
mounting the gyroscope in place at the very 
end of the tail. 

‘The compressed-air tank is already in its 
place in the center of the three compart- 
ments of the torpedo. The tank will hold 
air under the enormous pres- 
sure of two and a quarter tons 
per square inch. 
No wonder this air 
can propel the tor- 
pedo at such great 
speed when fed into 
the turbine. 

There is little 
time lost in the as- 


Spring 


Removable stopper: 


The self-feeding magazine attachment for a 
pipe. It makes a “smoke 


in place 


sembling after the interior “fine work” is 
done. One man does not perform his task 
and make way for the next. As is seen in 
the photograph above, while the man in the 
foreground is setting in the firing- pin 
mechanism, the finishers and adjusters are 
busy on the other portions and the painter 
is polishing off the nos 


A Self-Filling Pipe—It Works Like 
a Self-Feeding Stove 


F you are tired of filling that pipe of yours 
so often you may be glad to know that a 
self-filling pipe has been invented. James 
H. Hoefler, of Kentucky, has devised a pipe 
which has’ a tobacco magazine and which 
fills itself without troubling the smoker. 
The great difficulty in making magazine 
pipes is to prevent the tobacco from clog- 


ging. This Mr. Hoefler has prevented by a 
clever arrangement of the mag- 
azine 


in telescopic atin 4 
each section holdi 
its own tobacco. All 
sections are collaps- 
ible. The magazine 
may be attached to 
any pipe. So, on a 
fishing trip, for in- 
stance, all you need 
do is to fill the maga- 
zine and you can 
smoke all day long. 


Collapsible 
tobacco tube 


Cleaner. 


an all-day affair 


Do It with Tools and Machinery 


Below: An automatic 
saw file in operation. 
There is no guesswork. 
Each tooth files to an 
exact slope and length 


At left and below: 
An electric etching 
machine for factory 
use. It marks for 
identification costly 
steel milling cut 
ters, drills, etc, 


A hammer with a wire-cutting attach- 
ment. It is operated by a thumbnut 
onthehandle end. ‘The space between 
the attachment and the inside surface 
of the claw is utilized for a pipe wrench 


Shop stools hung on a swivel 
joint. When not in use they 
swing back under the workbench 


Ac ler: a Atright: Ane 
one-piece = expansion 
pansion joint = joint in a 
that requires darge size, for 
no packing, = ts on “bine 
Te nae ye lines carrying 
myepefiwe ——tiquids and 
temperatures Vapors under 


pressure 
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Do It With Tools and Machinery 


‘The ring on the bot- 
tom of this oil gun 
makes it possible 
for you to pull out 
the indentation 
caused by the pres- 
sure on the bottom 


A post-hole digger 
operated from the 
engine of an auto: 
mobile. It did the 
work of adozen men 


At left: An 
orange juice 
extractor 
made from a 
cast alumi- 
num tea ket- 
tle. The 
reamer turns 
inside of 
the kettle 
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At right: An 
adjustable 
step form for 
concrete 
steps. It is 
easily set at 
the proper 
pitch and can 
be used by 
an amateur 


Auniversal counter- 
bore which can be 
used for boring 
holes, countersink- 
ing, hollow milling, 
drilling and facing 


The center picture 
above showsa direct 
connected electric 
motor drive grinder 
in which one end of 
the arbor takes a 
wet wheel and the 
other adry one. It 
also has a con 

venient catch basin 


Truing a journal on the shaft of a car truck without 
removing it from the car or tracks. The machine 
that did the work was run by compressed air 


Henry Ford’s Kerosene Farm Tractor 


It is being manufactured at the rate of fifty a day and 
with it Ford hopes to aid in solving the food problem 


‘The tractor in use. The kerosene system 
rear axle housing are bolted together to form one piece which acts as the backbone of the machine 


ENRY FORD'S new farm tractor, 

which is expected to revolutionize 

the small tractor industry both in 
this country and abroad, will be produced 
at the rate of fifty per day at the Fort 
Dearborn, 
Mich., plant 
by the time 
this appears in 
print. The new 
unit will run 
on kerosene, ai- 
though it may 
later be driven 
by alcohol as 
outlined in one 
of the first de- 
scriptions of 
the tractor, 


‘Direct 
Dates, 


Raat 


42" dia driving wheels: 


requires a special manifold. The engine, transmission and 


the machine. In this way, parts which 
ordinarily perform but one function have 
been made to do the work of two or more. 
As the most notable example, the crank- 
case, gearbox and rear axle housing serve 

their regular purposes but also 


form the frame of the unit. This 
DP Siemege Eee 
j luce the trac- 
Vee 3 tor weight. 
While the 
flywheel mag- 
neto type of 
the Ford car 
has been re- 
tained in the 
new tractor, 
the planetary 
gearset has 


ng de. 
ah 


i - Diagram of the interior mechanism and driv- 
ee in the. ing system of the kerosene farm tractor bya aieed 
August, 1917, a 


issue of the PopuLAR Science MonrtHLy. 
As outlined in that issue, the first few 
thousand tractors produced will be ab- 
sorbed by Great Britain. 

Like the Ford passenger car and truck, 
the new tractor is characterized by the 
use of a large amount of high-grade ma- 
terial of the lightest weight and greatest 
strength. From the technical standpoint, 
the tractor differs from all others in that it 
has no frame but is built up on what 
might be called a unit plan in which the 
engine, transmission and rear axle hous- 
ing are bolted together so as to form one 
solid piece which acts as the backbone of 


verse gearbox of conventional design and 
the bevel final drive by a worm mounted 
under the axle instead of above it, as in 
most cases, for better lubrication of the 
worm and wheel assembly. 

The motor used on the tractor is exactly 
similar to that used on the present Ford 
passenger automobile, except that it is 
larger and heavier. 

As now fitted, the tractor will be started 
by gasoline and driven by kerosene. The 
kerosene system includes a special manifold 
for better fuel vaporization in which the 
intake passes through a voil surrounded 
by the exhaust gases. 
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A Thirty-Five Acre Island of 
Mud Near Memphis 


HE Mississippi River rises every year. 

Sometimes the -overflow causes a 
great deal of damage and_ occasionally 
creates very unusual conditions. After 
the overflow of 1911 the citizens of 
Memphis, Tenn., noticed a small place in 
the harbor where mud rose above the 
water, No attention was to this 
condition until 1915 when the river again 
overflowed. After the water subsided 
Memphis found a thirty-five acre island 
in her harbor. This large tract of land 
threatened to cut off the 
city from the river trade. 
Dipper dredges are now at 
work removing the unwel- 
come land acquisition. 


A Temporary Tombstone for the 
Unexploded Shell 


Wren unexploded shells are found on 
the battlefield they are generally ie 
Slone: ‘Thinsdldiere have no sale. pick 
them up and carry them to camp, or even 
to examine them. But the shells are not 
entirely ignored. They are given part of 
the ceremony of a burial, in the way of a 
tombstone warning those who may pass by 
to keep on going and not to pay any atten- 
tion to what lies under the 


ground. 

Very few shells fail to explode. 
However, it is often impos- 
sible for a gunner or a range 
finder to know at all times 
whether every shell sent 
cover the enemy's lines is 
exploding. 

n Russia's great Ga- 
lician campaign of 1916, 
when General Brusiloff 
captured more than one 
hundred thousand pris- 
oners, several hundred 
Russian shells did not 
explode when they fell 
on enemy ground. It 
was not until the Rus- 
sians captured these ad- 
vanced positions that 
they found the defec- 
tive shells, which are 
said to have been sold 
to the Russians by the 
Japanese themselves. 


if 
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being cooked over the flame 


Cook Over the Gas Lamp with This 
Combination Heater-Cooker 


LITTLE device has been invented 
which will permit hall room boys and 
girls to cook their evening meal without 
incurring the displeasure of their land- 
ladies. This miniature stove consists of 
clamps which may be fastened to either a 
ceiling or wall fixture, and two supports on 
which rests a disk of sheet iron strong 
enough to bear the weight of a small cooking 
utensil, You can easily fry eggs 

or cook a “rabbit” with it. 
In case the room is not warm 
enough, the temperature may 
be raised by using the device 
1saheater. The heat from 


that 
it will raise the tem- 
perature considerably in 
the chilliest_ room. Of 
course it will not thor- 
oughly heat a large room 
or even a medium-sized 
one, but it will help out 
between seasons before 
the janitor sends up 
steam, or later on when 
the fire in the furnace 
is low. 

This convenient heater 
was invented by Will- 
iam H., Ketler of Cam- 
den, N. J. The entire 
heater weighs a little 
less than one pound. 


122 


‘The broad strip of film used 
in the machine equals 
the 75 feet of standard film 
shown above. At right is 
shown the combination ma- 
chine using the broad strip 


Making Pictures and Projecting 
Them with the Same Machine 


MACHINE that will not only take 
motion pictures but will also project 
them is the invention of Kj ir de Pro- 
szynski, It is about the size of a folding 
typewriter. _ Its weight is four pounds. 
Instead of using the ordinary standard 
film, on which the pictures are the size of a 
postage stamp, it has its own film, which is 
about the width of an envelope. On this 
negative the pictures are exposed, each one 
about the size of a baby’s finger 
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sary. In the photograph on the left, the 
inventor is shown with a piece of his 
own broad film in his hand, barely a foot 
long, and to the right a strip of standard 
film. It takes seventy-five feet of the 
standard film to equal the foot of broad film. 
achine is intended for amateurs. 
ppreciated also by parents who 
wish to preserve picture records of their 
growing children. 


Building a Park Around the 
Debris of a Burned-Down 


Schoolhouse 
OME time ago the 
beautiful,- two- 


story, Polytechnic High 
School of Fullerton, Cal., 
was completely gutted 
by fire. When the city 
decided to erect a new 
high school on a larger 
scale than the one which 
had been destroyed it 
was found necessary to 

lect a new building 
site. In consequence the 
old grounds were aban- 
doned and lay as a “white elephant" on 
the hands of the city until an enterprising 
member of the city board of trustees 
conceived the plan of converting the plot 
into a park at a minimum expenditure. of 
money. The plan was adopted. The 
debris from the fire was cleared off the 
ground, with the exception of the stately 
arch of concrete and the front foundation 
of the old building. These told a story and 
were ornamental so they were incorporated 
into the new park. 


nail, From the negative a print 
is made and this in turn is placed 
in the machine and used to 
project the picture on the wall. 
‘The lens used in taking the pic- 
tures is used again in projecting 
them. This is done by the aid 
of a small lamp, the light for 
which may be secured from any 
socket. 

Instead of taking the pictures 
lengthwise of the film, the pi 
tures are exposed across, as in 
reading. The di ive size 


of the pictures makes only a 
small amount of film neces- 


The concrete arch of the entrance and foundations 
of the school were left 


‘standing for park ornaments 


Loading Cattle on Trains in a New Way - 


The cattle enter through the rear door of the end car and walk through 
the train to the first car, each front car being shut off as it is filled 


REGON has produced a man who has 
tried to relieve the trials and tribula- 
tions of railroads by inventing a new 

way of loading cattle on freight-trains. 
‘The present-day method is long and tedious. 
As the loading is done from one spot and 
as there are no connections between cars, 
only one car can be filled at a time. When 
one car is full the train is moved on until 
the next car is in the loading position—and 
$0 on. 

According to the new method, all the 
cars can be loaded through one ‘openinj 
This is accomplished by placing the door 
of each car at the rear and front ends 


Door sing out to 
Hinge which attaches ROO" 8 
doortoadjacent. , ,, formalde abridge 


car 


4 which supports 
Floor and holds sides 


af bridge in place 


Platform which 13 
lowered ta form floor 
of bridge 


‘The hinged doors at 
the rear of each car 
swing back and are 


the cattle pass 


instead of at the sides. When the train is 
to be loaded the door of each car is swung 
out to form the side of a bridge between the 
car itself and the adjacent car. 

The doors of two adjacent cars are 
Hinged on opposite sides so that when both 
rs are swung out both sides of the bridge 
an be formed. Two platforms which fit 
behind the doors are lowered to form the 
floor of the bridge. The cattle are loaded 
from the rear end of the last car and are 
made to keep moving until they reach the 
first one. When the train is full the 
bridge-like connections are put back in 
place and the train starts for the slaughter- 
house. 

In this way not only is a con- 
siderable amount of time saved, 
but the panic which is so often 
experienced by the animals 


| Attached tothenest herded together in the paddock 
car behind, forming waiting to be driven into the 
akind of “Bridgeof cars is avoided. Indirectly this 

” over which 


may affect the market price of 
the cattle for they will 

ibe likely to lose less 

weight on the trip. 
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‘The windmill 

which is used as bait to dance continually 

over the water like “flies,” luring the fish 

Fishing for Herring with Bits of 
Yarn and a Windmill 


ISHING for herring with 
a windmill 


may sound 
strange, yet this is pre 
cisely what may be 
seen most any day at 


Ocean Park, California, 

The herring are 
fished for without 
any bait. They are 
lured by what is 
commonly known 
a “Japanese hook" 
that is, a small hook 
baited with bits of 
brightly colored yarn, 
which are dangled 
over the water by the 
fisherman. The fish 
snap at the bits of yarn 
apparently mistaking 
them for insects. 

The idea of the wind- 
milloriginated with Frank 
Volk, a salty old pier 
fisherman. The constant 
shaking of the fish pole 
became irksome to him 


wuses the bright-colored yarn 


so he conceived the idea of letting the 
wind do the work for him. He whittled 
out a little windmill and fastened his 
herring line to it in such a manner that 
the turning of the mill twists the line 
and causes his hooks to spin about over 
the surface of the water, or just under 
the surface, with all the vigor of a lively 
insect. ‘When the herring are running,” 
says Volk, “they get on the windmill line 
just about as fast as I can pull them 
aa 


There is always plenty of wind on the 
pier to make the windmills spin, Volk’s 
success with the mill has been so great that 
other people have adopted the idea, and 
now you may see windmills all along the 
pleasure piers of Southern California, 


Iron Signs Give Good Advice to 
Washington Tourists 


ISITORS to the National Capital have 
an opportunity to receive much whole- 
some advice as to how they and the local 
police force can co-operate to mutual 
advantage. The advice is conveyed by 
iron signs placed at various prominent 
corners in Washington, where it is not 
possible to avoid them. 
One sign, for instance, tells the traveler 
that’ “The policeman is your best 
friend” and in general terms ex- 
plains how he is trained to do 
his duty. On the reverse 
side of the same sign is 
another message, which 
warns pedestrians not 
to expose their money 
in public, “Pickpock- 
ets would have to go 
out of business if 
men became careful 


money,” says one 
sign. Placed oppo- 
site the Union sta- 
tion, is a sign which 
advises house owners 
not to leave their 

homes unguarded. The 
idea was originated by 
the head of the Washing- 
ton. police department 
and the messages have 
been widely read because 
of the many visitors who 
daily come to the Capi- 
tal, even in wartime. 


in handling their 
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Making a Window Seat 
Out of the Radiator 


Te ordinary steam radia- 
tor is concededly ugly. 
That is why a Chicago in- 
ventor has patented the radi- 
ator cover shown in the ac- 
companying illustration. It 
is intended to convert the 
radiator into a window seat, 
while preserving its general 
lines and increasing its orna- 
mental properties. 

The cover is made of heavy 
sheet metal, fastened to the 
radiator at ‘intervals to pre- 


vent slipping or rattling 
noises. Its special feature is a 
trough for holding water to 


supply moisture to the air. 
This trough is carried at the 
back of the radiator and under 
the cover, so that the water is hidden from 
view and kept free from dust and from 
danger of being upset. 

Perhaps the best service which the cover 
performs is to deflect the heated moistened 
air to the floor, so that the floor is warmed 
somewhat before the air rises, as it naturally 
will, The cover is made in adjustable 
sections. 


Details of the device for cover- 
ing the radiator. It has a 
concealed water-trough for 
supplying moisture to the air 


In summer, when there is no heat in the radia- 
tor, it still’ does duty as an ornamental shelf 


The diving board, which is the principal attraction of this 
Pool, is simply a board one foot wide, supported on horses 


Making the Swimming Pool Attrac- 
tive as Well as Efficient 


T is not enough that the ocean should be 

brought indoors for the benefit of the 
patrons of a swimming pool. The trend of 
the times is to make that particular bit of 
ocean or clear water as attractive for its 
setting as for the benefits and 
pleasure derived from the swim- 
ming. The accompanying photo- 
graph shows a swimming pool de 
luxe. It has tiled paths surround- 
ing it and latticed effects on the 
walls, where flowers and vines are 
used as decorations. Palms and 
growing plants are used inevery 
available spot to add to the out- 
door impression. 

But while the appeal of the 
beautiful in the decorative scheme 
is insistent, that of the diving 
board shown in the foreground is most 
noticeable. 


Showing House Numbers on Street 
Signs at Corners 


A new type of street sign has appeared 
in Cincinnati, Ohio, which shows the 
number of the corner house as well as the 
name or number of the avenue and street. 

The idea of putting the number of the 
corner house on the street sign is a happy 
one, for by looking for the number of the 
house on the corner, a person need never go 
more than one block beyond his destination. 


‘A shoe made of shark skin. It seems a 
good deal like any other shoe, doesn’t 
it? And it is, except in cheapness 


HIS is a new kind of shark story. 

Heretofore, all we have heard of 

sharks are harrowing tales of their 
vicious attacks on man, We now can sit 
back and smile with satisfaction at the 
sight of these tigers of the sea expiating 
their crimes by cutting down the cost of 
living. The shark is no longer our implac- 
ableenemy. It isa servant that will supply 
us with uncountable millions of feet of 
leather. 

As soon as they are caught the sharks are 
skinned by slitting the hide up the back. 
All the flesh is trimmed from the hide. 
Then the skins are laid on the floor; skin 
side down, and the flesh side covered with a 
layer of salt. ‘ins are piled in stacks 
three or four feet high. 

In Juneau, Alaska, the fishermen place 
shark skins in a brine bath for eight days 
before packing them. When they are taken 
out of the brine tanks they are dried and 
salted just as fresh skins are treated. All 
skins must be salted from three to five 
days before they are packed for shipment. 
Thick skins require a longer period of salt 
ing than do thin ones. 

"The skins are packed in any serviceable 
way. Second-hand sugar or flour barrels 
answer admirably. If the hides are torn 
by nail points their value is greatly les- 
sened. For this reason fishermen have to 
be careful in removing the flesh from the 
skin. ingle slip of the knife may ruin 
a fine skin. 

Tanning fish skins is a slow and compli- 
cated process, as in fact, is all tanning. 


Leather from the Sea 


Our old enemy the shark helps 
to reduce the cost of living 


By A. M. Jungmann 


The method now being used was invented 
and patented by Kristian Bendixen, of 
Denmark. 

Bendixen soaks the salted skins in fresh 
water until the salt is removed. Shark 
skins are stretched on frames and dried. 
The scales or spikes are scraped off with a 
tanner’s knife. Next the skins are softened 
in lukewarm water and worked over a 
beam. The hides are then ready for-a 
three-day bath in another special solution. 
When that is finished they get another 
three-day bath in a solution of water and 
slaked lime. Now comes a short bath of 
water and hydrochloric acid. 

This is followed by bating the skins in a 
mill containing water, poultry dung and a 
chemical bating compound. Once more 
they get a lukewarm water bath followed 
by another bath in a solution of hydro- 
chloric acid and water. Next they are 
treated with a solution of salt and tanning 
material. Finally they receive a six-hour 
bath of sumach and water. 

‘The next step in making fish-hide leather 
is to color the skins, smear them with oil, 
dry them, damp them again, smooth them 
out well, polish and bleach them. After 
this they are rubbed well with 


‘The shark hides are laid over a beam and 
scraped with knives to remove all bits of flesh 
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The skin is laid over a 
rounded board and thor 
oughly buffed with a 
buffer which slips over the 
hand like a loose mitten 


albumen and water or skim- 


been made 
that shark | 


ther may be 
used for practically every- 
thing now made of cattle 


leather. Shark hides have 
one great advantage over 
cow hides in that the “splits” are amazingly 
strong. A “‘split” is simply a peeling of the 
hide—something like the veneer cut from 
a slab of wood. 

All the leather that you see is not made 
ot the whole skin. Hides are split, and 


each split is finished to resemble, as closely 


At various stages of the 
tannin, skins 


i Process 
must be dried. Here are 
two on drying 


A thoroughly cured shark 
skin being glazed by elec: 
tricity. The skin is held 
taut and the glazing ma- 
chine is passed over it 


as possible, the skin of the 
hide. If all leather were 
made of the skin side there 
would not be nearly enough 
to go around. Present de- 
mands for leather are so 
heavy that even with the 
use of splits leather is grow- 
ing alarmingly scarce. 

No matter how carefully 
a cow-hide split is treated 
it will not wear as well as the first, or skin 
layer. If the split is creased it immediately 
roughens, and the surface cracks. This is 
due to the grain of the skin. 

Shark hide is not grained like cow hide. 
In the shark hide the grain runs in such a 
way as to form what might be termed a 
web, which prevents the splits from 


frames 


cracking. A split of shark hide may 
be creased, folded, flattened and 
pressed down, yet it will retain all 
the smoothness of the outer layer. 
Shark leather costs less per foot 
than cow leather. Therefore articles 
made from it will be cheaper than 
those manufactured from cow hide. 
In these days of high-priced 
leather the family’s shoes are no 
longer a small item of expense. Let 
worried fathers take hope for the 
future. Next year they may be able 
to purchase shoes for themselves, 
their wives and their childrenatabout 
three dollars a pair for the grown- 


ups, and somewhat less for the 
children, all made from shark hide. 
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Providing a Treat for the Birds in A New Map-Holder for the Aviator. 
Cold Weather It Holds the Map in a Scroll 


apes is nothing which birds appreci- Ms are to the aviator what charts are 
ate more during cold weather than to the navigator. Not only are they 
bits of suet placed conveniently ona treeor used to keep a pilot going on the most 
other outdoor support. Usually the direct course; but also, as the 
suet is tied to a tree with a charts enable a ship to keep off 
string. But this is not the dangerous shoals, so do the 
most satisfactory method, maps assist in warning an 
by any means. It entails aeronaut of dangerous 
too much fussing with the landing places. 
string in the cold, and To keep in plain sight 
the string does not al- the portions of the map 
ways hold the suet se- which correspond with 
curely enough to pre- the territory overwhich 
vent its being wasted. a pilot is flying is there- 
fore of first importance. 
A special map- holder 
had therefore to be in- 
vented. A photograph 
of it is given in the 
illustration below. 
The holder is less than 
a foot square and is 
placed on the instru- 
ment board directly in 
front of the aviator, 
The long map is wound 
upon two rollers. By 
simply turning the 
proper roller, which is 
within easy reach, the 
The best device for the purpose is one territory which the airplane is approaching 
which has been designed by Beecher S. can be located. At night, this map can 
Bowdish, of Demarest, New Jersey. It be easily seen by turning ‘on the electric 
consists of a concave basket fastened to a lights placed in back of it. 
base having legs which clutch the tree and r 
turn up at the ends to form bearings on 
which the frame of the basket is pivoted. 
To fill the basket, you simply unhook it 
at the top by pressing the two legs to- 
gether. You can then draw the basket 
down to horizontal position. After it is 
filled you tilt it up again and snap the 
frame over the hooked portion at the top. 


Paper Uniforms the Latest Style 
for German Soldiers 


Te! clothing of some German prisoners 
recently taken by the British was of such 
a peculiar appearance that the Englishmen 
decided to analyze it. The uniforms the 
officers wore were found to have been made 
of cloth woven from leather fiber, while the 

enlisted men wore uniforms made from rapt eel baer eo edi o 
paper fiber. The fabrics resemble the reg- Deen eT 
ulation army cloth used for uniforms. airplane is passing in its, flight 


A Bullet That Flies Like a Comet 


Emitting a stream of sparks, 
it informs its senders of its 
direction and point of impact 


ET the good rifle shot, or the officer in 
charge of a company, see the flight 
and strike of the first bullet or so— 

and those that follow will strike the 
mark because immediate correction in the 
sight-setting can be made. It is embarrass- 
ing when the enemy selects a ground that 
will not show bullet impact, such as turf or 
low weeds or damp soil from which no puff 
of dust will rise. 

Wherefore the tracer shell for field guns 
and small arms. If you can make a shell or 
bullet display a trail of smoke by day or of 
fire by night like a comet, you can easily 
trace it to its ultimate destination and alter 
the sights accordingly. The shell of the 
field gun lends itself most readily to the 
installation of smoke and _fire-making 
machinery. |The trouble is that the weight 
and the weight distribution and the 
balance of such shells are quite likely to 
be different from the high explosive or 
shrapnel missile, and so the tale told by 
the tracer missile does not necessarily 
apply to the real deadly missiles you 
want to fire, 

‘An Englishman, George T. Revill, 
patents what he terms an “incendiary 
bullet” for this purpose—the term 
has nothing to do with setting fire to the 
barn of aman you don't like, but merely 
to a bullet to display fire during flight. 

This tell-tale missile has a compart- 
ment with a narrow bottle-neck pas- 
sage filled with gasoline or gunpowder. 
As a lighting device the inventor uses a 
coiled spring and a wheel with projec- 
tions to rub over a flint and produce 
sparks hot enough to ignite the powder 
or gasoline. The powder, confined in 
its chamber, is arranged to burn slowly 
@ la sky-rocket, emitting a stream of 
sparks for the instruction of the firers of 
the missile. The gasoline is backed up 
by compressed air contained in a compart- 
ment ahead of it. The air drives out the 
gasoline in spray, which in turn takes fire 
and forms a comet-tail. 

Another modification has an incandescent 


Cross-section of the 
fire-display bullet. 
Asalighting device, 
the inventor uses a 
coiled spring 

wheel with projec- 
tions to rub on flint 
to make sparks 


The bullet contains a pow. 
der chamber in which 
the powder burns slow- os 
ly as in a sky-rocket 


burner to light up the course of the mis 

The inventor terms these 
bullets, but as bullets are missiles for small 
arms and not over .30 inch across, the 
installation mentioned seems cumber- 
some for a bullet of this size. To in- 
sert all this mechanism in place is a job 
of microscopy worse than engraving the 
Lord's Prayer on a ten-cent 
piece. The inventor probably 
means shells for artillery. 
What several inventors 
have turned out, and what is 
really needed, is a practical 
smoke-trail bullet for rifles, 
to show its point of impact. 
The puff of smoke from 
shrapnel does away in day- 
time with any necessity for a 
device to show its fligh 
patent referred to here is 
for night-firing alone. 


The Best Night Light for 
the Sick Room Is a Salted 
Candle 


‘OR a light to be burned 

all night, there is noth- 
ing superior to the old-fashioned candle 
especially if it is salted. The salting 
process consists simply in pouring a little 
salt into the hollow place around the wick 
after the candle has been lighted. 


and 


Those of us interested in science, engineering, invention form a kind of guild. 


We 


should help one another. The editor of the POPULAR SCIENCE MONTHLY is willing 


to answer questions. 
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The Robber Crab. It Prefers Coconuts, 
But Will Carry Away Anything 
‘HE robber- or 
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Tuns over sprocket-teeth affixed to the rear 
of a cylinder, which in turn is operated by 
the pressure of the finger on the trigger or 
hammer. 


coconut-crab 

has been known for 
some centuries, but 
until lately doubts 
have existed as to 
whether or not they 
actuallyclimb trees 
to reach the coco- 
nut. The Photo- 
shown here, 
taken on Christmas 
Island, should dis- 
pel all uncertainty 
on the point. Al- 
though the giant 
creatures seem hor- 
rible as they crawl 
through the woods, 
they are easily 
frightened and scut- 
tle off backwards at 


‘As the cylinder is 
revolved, the chain 
is brought up link 
by link, passing un- 
der rollers in the 
frame above the cyl- 
inder, the holders 
dropping into seats 
cut in the periphery 
of the cylinder, into 
which they are firm- 
ly held by the roll- 
ers, The shock of 
discharge is taken 
by the frame to the 
rear of the holder as 
it lies in position. 
So here we have 
it, our cylinder of 
old-time days 
stretched out into 


the slightest alarm. 


The Machine-Gun Principle Applied 
to the Revolver 


W. McHAVEN, of Birmingham, 
. Alabama, feels that the revolver can 
be crossed with the machine-gun, with 
profit to the breed thus produced. He has 
taken the ordinary revolver principle, 
which involves a cylinder containing a 
number of chambers for cartridges and 
which is revolved by the action of the 
trigger or hammer, and for the fixed cylinder 
has substituted a chain of cartridge holders 
or chambers, to be made any 
length desired, so as to afford Bullet carriage 


an increased number of shots {{3pge connected 
without reloading. 
Each link of the chain 
carries a steel cart- 
ridge-holder, similar 


to the chamber in the 
cylinder of the re- 
volver, and presum- 
ably heavy enough to 
stand a pressure of 
around ten thousand 


pounds per square aie 
inch, which is the eae 
pressure developed by flange 

the average revolver 


cartridge. The chain 


The crab clings to the tree with the sharp 
points of its walking legs, scarcely using its 
large claws. It lives on coconuts and carrion 


the form of a chain, 
and that chain made 
any length you fan- 
cy. You can have a little leather reel-case 
strapped to the right wrist, or else a flat box, 
& la Maxim gun, with the chain arranged 
therein—and the duration of your fire is 
limited only by the size of the box. 

Scientifically speaking, the revolver is a 
rough-and-ready sort of weapon anyhow, 
with the cartridges carried in a cylinder 
separate from the barrel, with the bullet 
leaping a gap between the two, and with the 

wder gases sizzing out the passage 'twixt 
Bored! nod cylindss. Hence this chain 
invention is not so improbable as it sounds 
at first. But a revolver is not a very ac- 
curate weapon at best, and this one with 
its dangling chain seems clumsy. 


9) 
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Eliminating the Periscope from 
the Submarine 


HE terror of the German U-boats 

may beincreased greatly since they 
have been constructed without peri 
scopes. The sighting of the periscopes 
has saved many ships from destruc- 
tion, Without a periscope the sub- 
marine may approach unseen. The 
new German submarines are built with 
two lenses, one on either side of the 
boat, co-acting with other lenses and 
reflectors, The disadvantage of this 
method of constructing submarines 
is that the boat must be much nearer 


the surface of the water than it would 
have to be with a periscope. 


‘A Medical Battery No Bigger Than 
an Ordinary Flashlight 


‘OST medical batteries are as large as 
small-size suitcases and are therefore 

difficult to carry about. The battery illus- 
trated is no bigger than a flashlight, yet it 
gives sufficient current to afford a shock and 
operate the vibrator. A_ miniature 
battery is provided in one of the b 
dles or containers, and in the 
other are carried the switch, the 
starter, the pin which regu- 
lates the current and the 
vibrator. 

This type of battery will 
be found useful for mas- | 
sage and wherever slight | 
electrical stimulation is re- | 
quired. | 

It takes up very little 
space in the physician's 
hand-bag; or it can be car- 
ried in the pocket without 
inconvenience. 


Vibrator control 


The 


rent 


——— 2 
Regulating switch 


battery gives 
sufficient cur- 


the vibrator 


the complete- 
ness of its equip- 
ment for medi- 
cal purposes 


The pollen of the orchid is blown against the 
wires, and is held there and nourished by the dust 


Orchids That Grow on Telegraph 
Wires Over the Streets 


'N Porto Rico it is not unusual to have an 
orchid garden hanging over your house, 
suspended from telegraph wires. So heavy 
do the wires become when supporting the 
plants that it frequently becomes necessary 

for the telegraph companies to have 


n- them scraped to remove the growth, 
4 > 


Tropical orchids usually cling 
to the trunks or branches of 
large trees or ferns, where 
they produce aerial roots 
which absorb moisture from 
\ the atmosphere. Some are 
\ climbers and others grow 
head downwards. One 
very beautiful species grows 

in moss. 

The one thing necessary 
for them is abundance of air. 
The plants shown inthe pho- 
tograph above are evidently 
satisfied with their supply. 


Why Anthracite Coal Lands 
Differ in Price 


Ti prices of anthracite coal 
lands vary from $200 to 
$1,000 an acre, the smaller values 
being for lands containing rela- 
tively thin coal or practically 
exhausted veins. The medium 
values are for relatively 
small, unopened areas. The ex- 
treme values are for going con- 
cerns or for lands so located 
strategically that they have a 
special value for the purchaser. 


miniature 


to operate 


Men Who Ought to Make Good Rifle Shots 


Not the Kentucky “Moonshiner,” not the 
“Bad Man” of the West, but the city dentist 
and the surveyor make the best shots 


By Edward C. Crossman 


OW that learning to shoot the rifle 
N will be the job of some million— 

mayhap five million—Americans, it 
is interesting to note the effect previous 
training in civil pursuits has on the ability 
to shoot the rifle straight and fast. 

It does not make a romantic feature 
story, I know, but the cold fact remains 
that the peaceful gentlemen about the 
country, chiefly in the large cities where 
feuds are unknown, 
whohaveacquired the 
mastery of the .22- 
caliber rifle indoors, 
are far better shots 
than the legendary 
“bad men" of the 
West, who shoot on 
sight in the moving 
pictures. 

Successful shooting 
depends primarily on 
the accurate laying of 
the sights shot after 
shot to keep the dis- 
persion of the fire as 
small as possible; 
secondly on the abil- 
ity to make muscles 
respond instantly and 


‘Successful shooting depends first of all on the 
accurate laying of the sights, shot after shot 


smoothly to the commands of the nerves. 
Riflemen describe this more or less loosely 

by the term “codr- 
dination.” Parti 
larly is this true 
rapid-fire and snap 
shooting, where great 
accuracy and high 
speed are called for. 
A charge on your 
own trench calls for 
about fifteen rounds 
“rapid,” according to 
my British friends; 
which means fifteen 
shots fired in about 
one minute. By this 
time the Teutons are 
either in the trench 
with you, preceded 
by a shower of hand 
grenades and more 
immediately by sharp 
bayonet, or else the 
gray ranks are 


broken, and the Teu- 
tons are on their way 
back—some of them. 


What“ Coérdination’ 
Means in Shooting 


Now fifteen rounds 
rapid cannot even be 
fired out of the rifle 
by a man not skilled 
in its use, while fifteen 
rounds rapid fire in a 
minute with accuracy 
calls for perfect co- 
ordination — perfect 
command of the trig- 
ger-finger to the end 
that the shot may go 
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instantly as the sights are alined on the run- 
ning mark and yet go smoothly and 
accurately, not with the convulsive jerk 
on the trigger by which the untrained man 
fires the rifle 
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careless with rifle sights; the matter of care 
is a habit. Moreover, the use of the 
transit and the tape and the stadia rod 
make for delicacy of touch and training 

of the muscles. 


hurriedly. This 
sort of shooting 
forms the 
greater part of 
rifle shooting in 
trench warfare, 
outside the 
highly _ special- 
ized pursuit of 
sniping which 
calls for the 
highest skill of 
the trained shot. 

Wherefore we 
find by. theory, 
which is borne 


Why the Den- 
tist and the Sur- 
geon Ought to 
Be Crack Shots 

Surgeons and 
dentists make 
fine rifle shots. 
More of them 
than of any 
other one pro- 
fession, are 
found in the 
ranks of skilled 
marksmen and. 
some of the 


out by practice, 
that the men 
with highly 
trained hands and eyes make the best 
rifle shots, or else they make good rifle 
shots more quickly than the untrained, un- 
skilled man from civilian life. Sometimes 
the man who is stubborn enough to per- 
severe, gets the training of muscle and eye 
he needs with the rifle itself, and 
turns out to be a fine shot, but 
his path is always more difficult 
Surveyors make good rifle 
shots. One of the best rifl 
shots I ever saw, a man 
who practiced but little 
but still shot on the 
American Pan-American 
rifle team of 1913, was a 
surveyor. Considering 
the amount of rifle 
shooting he did, he 
came near being under 
the mythical classifica- 
tion, “born rifle shots,” 
but a study of his work 
in civil life removed the 
time-worn legend as ex- 
planation for his skill. The 
surveyor possesses to a 
high degree the ability to 
aline the sights accurately 
and to repeat the process 
from shot to shot. Care- 
fulness is acquired by him 
by long practice. The man 
who can run out a series of levels for 
twenty miles for a canal is not likely to get 


Here is the trained eye, the trained hand and the perfect 
‘over the muscles which the rifleman needs 


Some of the finest shots 
the army were formerly dentists 


finest shots in 
the country 
wield scalpel or 
the various electrical dental instruments 
during their business hours. Here is the 
trained eye, the trained hand, and the per- 
fect command over the muscles that have 
to do with alining the rifle and letting it 
off. No man able to work neatly around 
the exposed. ly in the back of a tooth is 
hand-training and co- 
ondin ation. No man who can 
cut skillfully around a pulsat- 
ing tube carrying the life 
stream is going to be both- 
ered long in mastering the 
quick but smooth release 
of the trigger when the 
eye says that the mark 
is perched on the front 
sight. 

‘The mechanic (the 
skilled mechanic, not 
the butcher) has the ad- 

vantage over the man 
who has used the pick 
and shovel to make his 
daily bread. Here again 
is eye training, the care- 
ful use of accurate tools, 
and the ability to make the 
hands do what the mind 
tells them to do. 

One of the best “natural 
born” woman pistol shots 
‘of my acquaintance was a 
girl who had done china painting for years 
and who had acquired the smooth, certain 
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How About that Third Cup of 
Coffee for Breakfast 


RB the matter of cutting down 
the daily food consumption te.a 
reasonable minimum, why not be- 
gin with coffee? Although coffee 
is a true stimulant, it is essentially 
a drug and has in itself no food 
value. Its effects in the main are 
due to an alkaloid, caffeine, which, 
it is believed, is a heart stimulant. 

In a sound, healthy individual, 
doses of caffeine equivalent to that 
obtained from one cup of strong 
‘iceable effect 
Doses 


‘The skilled mechanic or electrician has the advan- 


tage over the pick-and-shovel man in rifle 


command of the hands by her work that 
made her good with the pistol the first day. 

The trained gymnast has the edge on 
the untrained man, He may require a 
little time to get used to sighting accurately, 
but he has command of his body, he has 
learned to make any set of muscles 
respond when desired. 

The man of untrained hands, the 
“working man,” regardless of his 
hard biceps and triceps and del- 4 
toid, will have more trouble 
mastering rifle shooting in 
all its phases. Such men 
find little trouble in holding 
the rifle like a rock in the 
prone position by the aid 
of the sling, because mus- 
cular strength and a little 
knack in sling adjust- 
ment are all that are 
required. But when it 
comes to rapid fire and 
snap shooting, they lack 
the command of eye and 
nerve and muscle. This 
is the story in theory. 

The way to learn how 
to shoot the rifle is to 
shoot the rifle—doing the 
preliminary work with the 
empty gun, and then with 
the humble .22, which 
shows bullet strike, but 
does not cover up by heavy 
recoil the sin of “yanking 
the trigger,” which is un- 
doubtedly the cardinal 
fault of the beginner. 


A minaret of a Turkish mosque? 


equivalent to one and one-half 
cups produce marked unsteadiness 
in muscular and mental work. 
Doses sufficient to produce any real stimu: 
lative effect raise the blood pressure, some- 
times dangerously, and stimulate the action 
of the kidneys in a manner considered by 
physicians to be harmful. 


The Most Ornamental Smokestack 
in the World 


S ALT LAKE CITY has perhaps 
Be the most ornamental “smoke. 
\. stack in the world. Since it 
adorns the top of a building in 
*\_ whichsmokelessfuelisburned, 
4\ no one unacquainted with 
the plant and the purpose 
of the stack would belikely 
to suspect its function. 
Itresembles the minaret 
of some Turkish mosque, 
but it belongs toa pows 
house. It stands six 
feet high, the lower half 
being of stone construc- 
tion with the smoke vent 
through the center. The 
upper half is extended as 
a tubular steel chimney 
surmounting a crown- 
shaped dome of metal. 
This dome serves as a roof 
for the observation plat- 
form for visitors, greatly 
adding to the appearance 
of the tower and complet- 
ing theillusion, The entire 
city and landscape for miles 
around can be seen from 
the platform. 


Hauling a Seven-Ton Truck Out of the Mud 


A special wrecking truck did the trick after 
four other tricks working together had failed 


MIRED truck had backed off the 

edge of a back-fill pile at a swamp 

and half buried itself in the mud. 
Four other trucks working as a unit 
arrived on the scene and broke a seven- 
cighths-inch chain in trying to extricate 
it. Then a special wrecking truck main- 
tained by one of the New York city service 
stations appeared. It pulled the 
seven-ton truck out of the marsh and up a 
ten-foot embankment. 

The wrecker, which consists of a conyen- 
tional truck chassis with a worm-driven 
winch and crane boom-mounted in place of 
the body, backed up to the edge of the pile, 
had its rear wheels chocked and pulled the 
mired truck out alone by means of a block 
and tackle. 

One block was attached to a chain drawn 
around the front 
spring horns of the 
mired truck and the 
other toabaranchor 
driven in the 
ground, the free end 
of the’ block rope 
being attached to 
the chain cable run- 
ning over the truck 
crane and then to 
the winch drum. 


Pulling the mired truck up the embankment. 


Note the curved blocks behind the wrecker’s 
rear wheels to prevent it from slipping 


The truck engine was then started, the 
winch revolyed and the cable wound up, 
thus bringing the truck out of its 
marshy resting place. 

‘As a precautionary measure to keep the 
mired truck from twisting around, a second 
rope was tied to each of its rear wheels and 


the free ends were snubbed around two 
other anchors. 

In this way the mired truck was hauled 
up the embankment without further delay 
and without subjecting it to further dam- 
age. The entire operation took up less 
than an hour—after the wrecker was put 
on the job. 


Trees in the Forest One Week— 
Houses the Next 


(0 would think that trees growing in 

the forest could be converted into 
houses within the space of a week? Yet, 
that is exactly what happened in the 
cantonment at Louisville, Kentucky. The 
administration buildings were constructed 
from lumber which was felled in a Missis- 
sippi pine forest on Saturday, kiln dried on 
Sunday, transported on Monday and Tues- 
day, delivered at Louisville on Wednesday 
and converted into houses on Thursday and 
Friday. On Saturday, just one week from 
the day the trees were cut down, the houses 
were completed. 
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Dry Your Fruit and Vegetables at 
Home with an Evaporator 


Te evaporator method of canning 
fruits and vegetables takes from one 
and one half to five hours. Peas, corn, beans, 
cherries and strawberries can be dried on 
the evaporator in from 
two to three hours 
Apples cut with parer, 
corer, and slicer will ( 
dry in one and. one 
half hours. The 
water chamber 
is filled about 
half full of water 
to generate 
steam, and heat 
the surface upon 
which the fruit 
and vegetables 
are placed. 

Or you may 
accomplish the 
same result by 
slicing your fruit 
and vegetables 
and forcing air 
at room tem- 
pers tice across them with an electric fan. 

his process is slower than the one described 
above, but it is equally as successful. 

A home-made evaporator can be made 
similar to the one shown. Five or more 
racks of w6od with wire bottoms can be 
placed on top of each other and the wind 
forced against them. 


Business Is Booming in War 
Horses and Mules 


DESPITE the fact that the great 6 
war is being waged largely by 
meansof mechanical devices, horsesand 
mules have played an important part 
in it. Up to the present time 920,000 
horses and 330,000 mules have been 
sent to the theater of war from the 
United States. The value of the 
horses which have been exported is 
$194,000,000 and of mules $66,000,000. 

The number of mules being sent to 
the war is increasing from year to year. 
The sagacity of the mule makes him 
very valuable in war work. Most of the 
horses and mules shipped from this country 
go directly to France. Others are sent to 
Great Britain and Canada and a few to 
some of the other European countries. 


Steam is generated in a water chamber and 
heats the pan in which the fruit is placed 
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A curious feature of the great volume of 
business which has been done in horses and 
mules is the fact that the extraordinary de- 
mand made by the war has not caused the 
pricesof these animals to rise. Indeed, horses 
sold at an average of $109 per head on 
January ist, 1914, and at $103 per head on 
January 1, 1917. 
This is the effect 
the war has had 
on the prices of 
farm animals. 

There are in 
the world 100,- 
000,000 horses, 
one fifth of 
which are in the 
United States, 
which accounts 
for the great 
number of horses this 
country has exported 
since the war began. 
Russia has 30,000,000 
horses while the United 
States numbers its 
available horses at 
22,000,000. 


Carry Your House Key in Its Own 
Private Mesh Bag 


A MESH bag for the door key has been 
invented by Mrs.Olga Berghorn, of Jer- 
sey City, N. J., so that the key need not get 
lost among the contents of the pocket book. 
The bag may be made of any size to 
conform with any shape of key. When it is 
desired to use the key, the bag is turned 
upside down, exposing the key to view. 


The inventor made her 


key-bag to correspond 
=) 


) with her purse. 


The mesh bag for the door- 
key. It fastens on the usual 
purse as if a part of it, 
and keeps the key separate 
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At the left of the picture the five-passenger 


arrangement 
‘At right two transverse hinged covers completely conceal the rear seat 


Changing a Roadster Into a Five- 
Passenger Car 


‘HE automobile body shown in the ac- 
companying illustrations is a real 
novelty. You can convert it from a five- 
assenger touring model into a speed: 
fooking two-seated roadster or vice versa in 
It differs from the 


a few minutes’ time, 


How Plants Accommodate Them- 
selves to the Climate 


‘HAT plants breathe and absorb’ mois- 
ture is a well known fact, But that 
some of them breathe faster at intervals in 
order to generate heat is not so generally 
known. The soldanellas, which may be 
found in the lower Alps, are a good example. 
These delicate bell- 


ordinary type of con- 
vertible bodies, in 
that it looks equally 
well in either form in- 
stead of pleasing in 
one position and poor 
in the other. When 
in the roadster form 
the full-width rear 
seat of the touring car 
is completely hidden 
by two transverse 
hinged covers which 
provide an unbroken 
rear deck line. 


shaped flowers grow 
ep Siroumn soba cists 
ice, looking as if 
they had been stuck 
there by hand, When 
the snow covering is 
very deep and the 
stalks are not able to 
reach the surface, the 
plantimmediately sets 
to work generating 
enough heat to melt 
the snow immediately 


The two hinged 
covers are attached to 
patented sliding 
hinges as shown. The forward cover is 
upholstered on the bottom and is swung 
backward and turned completely over to 
form the cushion of the rear seat. Sim- 
ilarly the rear cover, also upholstered on the 
bottom, is swung around as shown to form 
the back of the rear seat. 


Playing Patriotic Tunes on 
the Air-Brake 


CHICAGO motorman has discovered 
that an air-brake. is a musical instru- 
ment. He makes his air-brake give forth 
“sweet sounds” (he is responsible for the 
“sweet,” not we) by placing his finger over 
the exhaust. The notes become more 
shrill when he presses hard, He can play 
simple melodies. In the interests of pa- 
triotism he is now learning how to play the 
Star-Spangled Banner in this way. 


The forward cover when swung back 
forms the cushion of the rear seat. 
Similarly the rear cover forms the back 


surrounding it, mak- 
ing a little crater-like 
bowl in which the 
purple flowers look 
like bouquets held in crystal vases. 

Going to the other extreme, we find the 
Mexican cactus reducing its temperature 
and that of the sand touching it, and keep- 
ing comfortably cool even when ‘the heat in 
the rocks and sand is great enough to blister 
the hands and feet of the natives. If the 
cactus is cut and a thermometer is inserted 
the temperature of the plant will be found 
to be at least thirty degrees lower than the 
surrounding atmosphere. Just how this is 
accomplished is one of the secrets which 
Nature still keeps. It is perhaps partly 
because the thick leathery skin of the 
cactus, which is usually covered with hairs 
and spines, retains the moisture gathered 
from the infrequent rains and heavy night- 
dews, drawing it into the interior of the skin 
and keeping it cool by protecting it from 
the sun, thus furnishing its own refrigerat- 
ing system. 
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couplings consisting of heavy 
rods seven or eight feet in 
length with a hook at each 
end, fasten into the coupler 
bars of each car, resulting in 
about a three-yard spacing 
between successive cars when 
they are connected. 

This spacing is ‘necessary 
because the lumber being 
transported overhangs each 
car body to so great-a degree. 
The three locomotives, small 
though they look, do work 
that would otherwise require 
more than twenty horses, 
Moreover they don’t eat any 


Small as this locomotive seems it can pull a 
eighteen cars, each loaded with 3! tons of 


Diminutive Electric Locomotives 
Used in a Lumber-Mill Yard 


MALL electric locomotives of a kind 

every youthful mechanic in the country 
would yearn to run are being used by a 
large western lumber mill to transport raw 
and finished lumber about its plant. The 
locomotives run on a three-foot track, and 
there are upwards of forty -miles of it 
scattered around the big mill. 

The locomotives for this service are 
really standard mine locomotives  per- 
suaded to run on top of the ground instead 
of under it, and disguised a bit by the 
erection of a steel cab at one end. Reg- 
ular mine locomotives cannot as a rule 
afford this luxury since the low-hanging 
roofs of mine tunnels would in all proba- 
bility scrape it off. 

Storage batteries carried on the loco- 
motives themselves furnish the power. 
During the night when the machines are off 
duty the batteries receive the charge 
that is to last them through the 
next day. The 
locomotives are 
more powerful 
than their dimin- 
utive size would 
lead one to ex- 
pect. Ona level 
stretch each can 
readily pull a 
train of eighteen 
small cars loaded 
ith about three 


‘uly carbureted fuel 


train of 
lumber 


Getting More Mileage Out of Gaso- 
line with the Hot-Point Manifold 


NE of the most successful means 

worked out for giving an increased 
mileage per gallon of gasoline in automobiles 
since the fuel problem became so acute, is 
the hot-point manifold. The  hot-point 
manifold consists of a tube, made a part of 
the cylinder head in the case shown, which 
is water-jacketed throughout its entire 
surface, except the ends and a wall on the 
inner side at the middle. 

The incoming air passing through the 
Venturi of the carbureter picks up a suitable 
amount of fuel, With the present low 
grade of fuel, which is part kerosene and 
part gasoline, the heavy kerosene elements 
do not volatilize or change into gas as 
readily as the gasoline constituents, The 
kerosene portion enters the manifold in 

globules or small drops, and 
these, due to their weight, 
dart directly across the 
manifold and im- 
pinge on the hot 
surface. | From 
contact with the 
heated metallic 
surface they are 
thrown off in gas 
and mix readily 
with the ingoing 


hay when off duty. 


Heated wall exhaust 


air and lighter 
gasoline fuel 
elements. The 


hot point of the 


and a half tons of 
lumber each. 
Unusually long 


Valve pustod 2 gases into cylinders 


The hot-point manifold is near enough to the 
cylinders to prevent recondensation of kerosene 


manifold pre- 
vents reconden- 
sation. 
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The tion was lifted 
out of the top of his 
cage with grappling 
hooks and a derrick 


Harnessing a Fighting 
Lion for the Films 


Te photographs above 
were taken during the 
filming of an-adventure-in- 
the-jungle photo play, when 
a lion was to be pictured running. The 
“Jungle” was mere painted canvas, but the 
lion—he was very much the real thing! 
With mighty struggles and protests, he was 
lifted by aderrick right over the top of his 
cage and on to a stationary, split platform 
on the stage. His feet rested upon two 
boards which were alternately given a back 
and forward motion. The result was 
a furious struggling lion. 


Three Shots with a Single Shell. 
It’s Intended for Airships 


KIND-FACED Britisher, not sat- 

isfied with having one try at a 
Zeppelin or an airplane with 
each shot from an anti-aircraft 
gun, has designed and pat- 
ented a progressively explod- 
ing shell which has three 
exploder charges in three sep- 
arate compartments, arranged 
to burst at different time in- 
tervals. If the first explosion 


Powder, 


of 
is too early the second or by a tube with the charge 


‘To hold the animal steady he was 
strapped to this heavy iron sup- 
port on the stationary platform 


Two boards were shift- 
ed back and forth to 
give the lion the ap- 
pearance of running 
the third may find the 
mark. Each compartment 
charge gives off a different 
colored light for the in- 
formation of the gunner, 
who knows the time inter- 
val between the charges 
and the time for which the first com- 
partment is set to burst. By comparing 
the position of the red or blue or white flare 
with the position of the airship, the gunner 
corrects his range. 

This performance is made possible by a 
shell having three separate and heavy com- 
partments, each with its load of shrapnel 

and bursting charge. They are con- 
nected only by a small fuse passage 
extending from one to the other. 

A time fuse which is carried in the 
head, connected by a tube through 
the shell with the charge in the com- 
partment at the base of the shell, fires 
this base charge at what the gunner 
hopes is the psychological moment 
Fuse for obtaining the desired re- 
passage sult. But if this happens to 
be a poor choice of time, the 
fuse crawls up to compart- 
ment two, and sets off that 
also, with its different colored 
light. If nothing decisive 
happens then, the gunner 
finally lets the third charge 
go in the shell head. 


— 
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Announcing the Election Returns 
by Telephone 


EWSPAPERS, clubs and private indi- 

viduals want the election returns 
while they are coming in. To get then 
they use the telephone. 

The headquarters of a tele- 
phone company is thus called 
upon to act as a public informa- 
tion bureau. The telephone com- 
panies have responded graciously, 
and each election sees them or- 
ganizing a huge force of men who 
collect and distribute the returns 
to every subscriber who calls up, 
whether he be in the center of a 
large city or in a small country 
town. 

This task, especially for the 
companies 
population, is enormous. 
of collectors at the political and 
at the polling headquarters all 
over the entire country constantly 
report the latest counts over 
direct wires leading to the tabu- 
lating room. Here a corps of 
men compile the statistics as they 
come in. Other men arrange the 
returns into convenient bulletins. 

Once ed, the bulletins are 
typewritten upon a lantern slide for the 
sending room. A projection machine 
throws the bulletin upon a sheet. Each 
operator immediately telephones the in- 
formation thus projected to a group of sub- 
sending stations. These in turn relay it 
to sub-sub-sending stations. 
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How the Fireman's Cellar Shut-Off 
Nozzle Originated 


ECAUSE John Hurie, a fireman, was 

ambitious to earn more money to 
secure comforts for his sick wife, he was 
constantly on the look-out 
for “Opportunity” (Capital 
©). He found it. It hap- 
pened at a fire in a building 
where the cellar was filled 
with bales of tarred hemp 
which had caught fire. 
Owing to the dense smoke 
the only way the firemen 
could get into the cellar was 
by chopping a hole in the 
floor and using a cellar nozzle 
which threw nine thirty-foot 
streams of water. 

There was just one hitch 
on the job, A second line of 
hose had to be used because 
the cellar nozzle had no shut- 
off and could not be used 
unless the engine or the hy- 
drant was shut down. ‘This 
necessitated delay and waste 
of water, So Hurie set to 
work to plan out a cellar 
nozzle with a shut-off, He 
finally worked out the one 
shown in the illustration, which can be used 
without a separate line of hose and does not 
necessitate shutting down the engine. The 
nozzle throws a powerful circular spray and 
has a shut-off handle by means of which 
the water from the hose can be shut off in- 
stantly so that the nozzle can be changed. 


- country are thrown on a sheet in the front of the sending room. The 


bulletin 


form to various sub- and sub-sub-sending stations 


San Salvador’s Terrible 


In a twinkling of an eye a beauti 


flourishing city became a rubbish heap 


By M. Toeplitz 


before seven o'clock, the first indica- 

tion of the coming catastrophe w 
felt. Very soon after the first rumbling the 
mortar crumbled from the walls, chairs and 
tables started to dance and the electric 
lights went out. The upper stairs of our 
hotel crashed down and we were barely able 
to reach the street. Here I was swept 
along by a crazed mob bound for the pa 
People fell on their knees and pra 
for mercy. 

Houses collapsed on all sides like paper 
boxes and the ground undulated like the 
sea. The statue of Victory on the Pl. 
was twisted about oddly, while the shocks 
increased in strength and frequency. The 
church towers of the cathedral seemed to be 
shaken by a gigantic hand and the huge 
cross of the right steeple crashed down, 
shattering the stone saints below. All the 
bells clanged un- 
cannily, 

Of all high edifices 
the concrete building 
of the Teatro Colon 
alone remained un- 
scathed. From the 
Plazuella del Teatro 
opposite the Teatro 
Nacional there was a 
wonderful view of 
the volcano. The 
last shock had ripped 
open the mountain 
side, and the sky had 
turned scarlet. At 
the same time the 
acids in the Phar- 
macia de la Cruz 
Roja exploded, and 
soon the entire sec- 
tion was a sea of 
flame: 

Towards tto'clock 
it began to rain 
ashes, first in a fine 
shower and then ina 


ey the 7th of June, 1917, seven minutes 


Quake 


ful, 


“The Statue of 
Victory in a very 
Pisa-like attitude 


hour later real rain fell, and everything 
be ame covered with a horrible sticky mud. 

During the 8th and gth of June the 

, population suffered 
greatly from lack of 
food and water. The 
shockscontinued and 
terrible thunder- 
storms broke loose. 
Torrents of water 
entered the cracks in 
the broken walls and 
finished the destruc- 
tion. 

The Government 
took charge from the 
first and deserves 
great praise for 
promptness and ef- 
ficiency. Martial law 
was declared and ina 
short time perfect 
order was restored. 

For many miles 
the railroad tracks to 
Ajacuntal were cov- 
ered with lava so 
that traffic was 
blocked for many 
weeks, 


Pour oo For miny miles the railroad tracks were , Thousands left tle 
that walking was covered with lava, thus completely shut- city, but many 
ficult. Half ting off the city from the rest of the world camped on the ruins. 


mH 
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‘The built-in kitchen cabinet extends from ceiling to 
floor, with a glass-covered table section in the center 


which slide in grooves so that 
they open out and at a slight 
angle. Under the bins isa storage 
space in which the larger and 
heavier pots and preserving ket- 
tles are kept. 

The table section is a special 
feature. The board top is covered 
over with oilcloth and over this a 
glass cover is fitted. This makes 
it easy to keep spotlessly clean, 
At the same time, it may be used 
as a bread board on which dough 
may be kneaded, or for any other 
purpose for which separate trays 
or boards would have to be used. 


This Furnace Practically 
Takes Care of Itself 


HEATER which serves 

equally well forsteam, vapor, 
or hot water heating systems has 
a magazine and sloping grates, so 
that it requires little care. By 
filling the magazine and removing 
the ashes from the sloping grates 
the heater can be made to run it- 
self with attention only once or 
twice a day. The coal in the 
magazine is surrounded by a 


The Kitchen Cabinet Up-to-Date. It water-jacket so that the coal inside is not 
Utilizes the Whole Side Wall turned into coke before reaching the burn- 


ing portion. Thi 
FFICIENCY in the kitchen, almost the device in whic! 


pecial feature of 
‘ers from other 


more than anywhere else, demands types of self-feeding heaters. The coal 


conservation of space, 
so that steps are saved 
from table to stove or 
cupboard and back. 
In the kitchen cabinet 
illustrated above, the 
kitchen table is in one 
with the cupboard. In 
fact, it is the top board 
of the bottom section 
of the cabinet. 

The top section con- 
sists of a closet for 
dishes, jars and cook- 
ing utensils. It ex- 
tends clear up to the 
ceiling, the top shelves 
being occupied by the 
articles not frequently 

required. ‘The closet 


drops gradually into 
the fire-bed. 

Because of its auto- 
matic action the heater 
is especially adapted 
for use in households 
where the fire must 
go for a long time 
without attention, but 
it is also useful in 
large buildings where 
interruption of the 
janitor at his other 
duties is undesirable. 
On account of the sim- 
plicity of its construc- 
tion, the heater for 
the private house can 
be operated by a mere 
noviceand the fire kept 


underneath the table Diagram of the automatic heater which sf 
ually well for either large or | Outemployingaregular 


section is fitted with 


going continually with- 


threesemi-circular bins foul stm, ‘vapor, or hot water systems “furnace man.” 


= 


Will a Projectile Fly True? 


The uniformity in the balance of the shell deter- 
mines its accuracy and ultimate destructiveness 


By Reginald Trautschold, M. E. 


is to strike its 

L mark miles 
from the muzzle 
of the gun from 
which it is fired, 
more is required 
than accurate 
range finding, ac- 
cura e gaging of 
the propelling 
charge and ac- 
curate aiming. 
The projectile 
must be well bal- 
anced. Otherwise 
it can not be 
counted upon to 
fly true. In other 
words, the pro- 


I a projectile 


A shell balanced 
on the knife 
edges of the 
weighing 


jectilemust ch 
Just so much; its 
dimensions must 
not vary; and it 
must be properly balanced, both about its 
axis and lengthwise. Accurate tests must 
therefore be made to discover whether a 
certain, very slight allowabl ‘jation 
(human fallibility cannot be entirely over- 
come) has been exceeded. 

In France, the shell to be tested for 
balance about its axis is laid at right angles 
across two level and 
parallel steel bars. 
Since the weight of the 
projectile can never be 
evenly distributed, the 
shell will obviously roll 
until it comes to rest, 
heavy side down. Is 
it too unbalanced? To 
find out, a contrivance 


ballistic properties. 


Weight, 


known as an “eccen- 
tricity — weight” is 
clamped to the base of 


the shell. This eccen- 
tricity weight, as its 
name implies, is not 
evenly balanced about 
its center; one end is 
heavier than the other. 


Testing the French 120 mm. shell for weight and 


weight showing the allowable tolerance in weight 


its length- 


man is holding a small 
wise balance 


The exact weight of this fixture is known 
and also the exact distance from its center 
of the point at which it would balance if 
laid across a knife-edge. The fixture is 
clamped to the base of the shell, perpendi 
ularly, with its heavier end up, 
opposite the heavier side of the shell. 
The shell, 


the fixture is horizontal, 

released. Should the 
shell and weight re- 
main in this position, 
the surplus weight on 
the heavier side of the 
shell exactly balances 
the offset weight of the 
fixture. Such a state 
of equilibrium. rarely 
occurs. The shell usu- 
ally rocks in one direc- 
tion or the other until a 
position of exact bal- 
ance is found, when it 
comes to rest. Should 
the weighted end now 
point toward the 


—_ 


744 


ground, no matter how obliquely; the tester 
knows that the eccentricity of the fixture, 
due to its unbalanced distribution of weight, 
is greater than that of the shell, due to its 
uneven distribution of metal about its axis. 
Should it, however, point upward, the 
reverse is true. 

The weight and offset of the eccentricity 
weight are proportioned to agree with the 
maximum allowable variation from perfect 
balance of the shell, so that, if the weighted 
end of the fix- 
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A French “75” Anti-Airplane Gun with 
a Camouflage Dressing 


‘HE French have found stillanother use 

for the versatile “75.” They have 
mounted it on a motor-truck chassis, 
heavily armored, and have sent it close to 
the front to pepper German airplanes. The 
accompanying illustration shows the new 
combination of motor-truck and big gun 
and the crew of three that operate each 
unit. The 


ture points 
upward the 
shell fails to 
pass the test, 
while if the 
weighted end 
pointstoward 
theground on 
coming to 
rest, the shell 
Passes mus- 
ter. 
How far off 
balance may 
the shell be? 
Ina120-milli- 
meter French 


truck is 
painted and 
covered with 
boughs to 
hide it from 
the eagle eye 
of the enemy 
air scout. 

ik close- 
ly at the pho- 
tograph and 
you will see 
that the 
truck is pro- 
vided with 
stabilizers in 


shell—a pro- ifon leas of 
jectile slightly “woke” 
is tha 4 —_ which actual- 
i in di- Whig rr i is ly anchor the 
inches in What the French have in store for German airmen—the 

ameter and famous French “75” mounted on a motor-truck chassis truck body to 
weighing, un- the ground. 


loaded, close to 40 pounds—about the dis- 
tance between two pin scratches placed as 
close together as possible without touching. 
The balance of the shell lengthwise is 
more easily found. All that is necessary is 
to balance the shell on knife edges, much as 
one would balance a pencil on one’s finger. 
The point of balance must be at a definite 
distance from the base of the shell. A 
variation of more than one per cent. in the 
length is sufficient to disqualify the shell. 


Train Your Skin So That It Will Not 
Be Sensitive to Cold 


it is pretty generally believed that ex- 

posure to cold and wet weather will 
bring on the disorder known as a “cold.” 
But sensitiveness to cold is usually due to 
the fact that the nerve centers controlling 
the circulation of blood through the skin are 
over-delicate, and exhibit a sort of hair- 
trigger reaction to exposure. By accustom- 
ing the body gradually to cool and later to 
cold baths, resistance to cold is set up. 


These stabilizers are located one behind 
each rear wheel, one on each side of the 
truck in front of the rear wheels, and one 
behind each front wheel. 

When the truck is moving, the stabilizers 
are carried in an inoperative position, but 
as soon as the truck stops and the command 
to attack an enemy squadron of airplanes 
is given, the six stabilizers are forced into 
the ground, giving the big gun a firm 
foundation to fire from. 


Sixty Miles an Hour Is the Climbing 
Speed of Flying-Machines 

MODERN airplane. weighing as 

much as a small touring car without 
any passengers can climb at the rate of 
sixty miles an hour. The aviator would 
say that his machine’s rate of ascension is 
1,300 feet a minute. Such an airplane 
would have an engine of a brake horse- 
power of 180. The airplane climbing at 
sixty miles an hour ascends a gradient of 1 
in 314 to 1 in 4. 


Popular Science Monthly 


Making Telephones and Pho- 
nographs Speak Perfectly 


‘TELEPHONE receiver for 

reproducing the sounds of 
the talking voice without any of 
the hissing, spitting and scratch- 
ing that now accompany tele- 
phone conversation, is an in- 
vention of Erik Christian Bayer, 
of Denmark. 

This receiver works on an en- 
tirely new principle. _ Instead of 
a single sound-producing dia- 
phragm, his device uses a num- 
ber of wires. These wires vary 
in length much like those of a 
piano, and each wire produces 
itsown fundamental tone. And 
like the wires of a piano, they 
vibrate with different 
strengths and thus produce 
other complex sounds. In thi 
way, the reproduction of voices 
is obtained. By eliminating 
those wires which would produce the sing- 
ing and other noises in the telephone line, 
these foreign sounds are entirely excluded 
from the transmission. 

By connecting the ordinary phonograph, 
through a peientone transmitter, with this 
novel receiver, Bayer hopes to strain out 
all impure Satay wemnte een te 
scratching of the needle itself. 

This application of the idea although 
simple, does not seem practical, however; 
for it is only reasonable to infer that the 
impure sounds that might possibly be in- 
troduced by the transmitter would be 
almost if not equally as annoying as those 
weeded out.. The photographs below show 
the diagram and application of the device. 


Source of direct curren 


Telephone 
berries? 


up other sound vibrations are inactive 


The form is moved 
along from section to 
section of the wall. 
There is no waiting for 
the conerete to set. It 
is possible to erect 
three or four ten-inch 
courses during a day 


Any Boy Can Build a Concrete Wall 
with This New Metal Form 


WISCONSIN man has invented a 

new type of metal concrete form for 
constructing hollow or solid concrete walls, 
The supporting frames of the form are 
rigid while the arms supporting the mold 
boards are of flexible spring steel which 
prevent the form from bending out of 
shape. The rigidity of the form makes it 
possible to erect walls true and straight, 

Fresh concrete is spread into the mold 
and tamped down until the mold is com- 
pletely filled. Then a lever is raised which 
releases the machine from the wall. The 
form is moved along and another section of 
the wall is formed. 
There is no waiting for 
the concrete to set. It 
is possible to erect 
three or four ten- 
inch courses in a 
day. 

‘The expense and 
waste of lumber in 
building forms 
is done away 
with, By theaid 
of this form any 
novice can erect 
cement walls for 
buildings or 
partitions. 
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Grooming the Horse with a Vacuum- 
Cleaner Mitten 


‘HE latest application of 
the vacuum -cleaning 
rinciple is to the grooming oi 
jorses. Walter B. Guild, 
of Roxbury, Mass., has 
invented a kind of glove 
which takes the place of 
the old curry comb 
and brush and cleans 
the hide thoroughly 
and quickly. 
Between the fingers 
of the glove small, 
stiff brushes are set. 
These stir up the dust 
in the hide. The 
brushes are separated 
from the walls of the 


channels into which they are set, so that 
there is a free-air space around them. Into 
this free-air space the dust is sucked up, to 
be drawn into a main air-duct attached to 
the back of the glove. This main air-duct 
is connected with a suction 
hose and pump. The brushes 
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Why a Sidewalk Was Built on the 
Top of a Storm-Sewer Tunnel 


ECAUSEa Pasadena 

storm-sewer could not be 
built low enough to avoid con- 
flict with the sidewalk above 
it and still retain a down 
grade to insure a flow, the 
walk was placed on the 
‘op of the tunnel. 

The top of the 
sewer projected above 
the point where the 
foundations of the 
sidewalk would nat- 
urally begin. Hence 
the contractors de- 
cided that the easiest 
remedy for the situa- 
tion was to build the 
sidewalk on the top 
of the tunnel and as 
an_ integral portion 
of it. 

Now hundreds of 
persons daily walk 
over the sidewalk 
without the slightest 
knowledge that they 
are traversing the top 


‘The brushes between the 

Saute altro the eee whteas of a sewer. Only if 
is sucked up the you chanced to be un- 
hose at the back of the glove usually observing and 


reached the end of the 
walk, would you be likely to discover the 
details of the construction. At the end 
there is a concrete abutment to prevent 
you from absent-mindedly walking off into 
the open portion of the big drain. 


are simply sets of bristles 
wrapped about a flexible rub- 
ber core so as to bend with the 
fingers and conform with any 
irregularities of surface. 

Such a cleaning mitten is 
believed to be a means of pre- 
serving the health of the 
grooms, since the dust which 
is invariably imbedded in the 
hide is not allowed to escape 
into the air of the close stall to 
be breathed into the lungs of 
the workmen. With such a 
mitten it is claimed that one 


man can do the work of three 
without loss of time. 
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How Old Is the Earth? As Old as 
the Salt of the Sea 


‘HE salt of the ocean has been 

made to give an answer to the 
question of the age of the earth. The 
general idea seems simple enough to 
be worked out by anyone with a 
plentiful supply of good long pencils 
and sufficient paper. 

Salt is carried down year after year 
into the sea, where it accumulates. If, 
then, we can divide the entire amount 
of salt at present in ghe ocean by the 
amount carried down in a year, the 
quotient will be the probable age of 
the earth. Simple? Oh yes. —Pro- 
fessor Joly has worked it out to ninety- 
nine million years, but to be on the 
safe side he reduces that number to 
ninety million, A little matter of nine 
million years is negligible to those who 
can think in such numbers. 


‘The steam shovel moved along by its own power on 
its self-laid track at the rate of about four blocks 
a day through the side streets of the city 


The Temperature Alarm. It Tells You How a Railroad Steam-Shovel 
Whether You AreToo Warm or TooCold Traveled Through New York City 


THE burglar alarm now has rival in the [iexcazating the site fora new hospital in 


temperature alarm, A bell rings to 


New York city a contractor made use of a 


inform you that you are too warm, or too gigantic steam-shovel mounted on a stan- 


cold, as the case may be. 


dard railroad flat-car. Upon the comple- 


Let us assume that the damper on your _ tion of the work the shovel had to be trans- 
furnace is open, which, of course, causes the ported to the next scene of operations, in 
fire to burn fiercely. A chain isattached to _ this case several miles away, the route being 


the damper at one end, 
and at the other to a 


Low temperature entirely through city 
contact points streets. 


metallic ring. The ring Hightemperature No alternative pre- 
is part of an electric cir- contact points sented itself to the mind 


cuit in which the bell is 
located. A thermostat (a 
kind of thermometer) is 
inserted in the circuit 
near the contact point, 
and swells when the house 
becomes too hot. This 
causes the contact points 
of the thermostat to 


of the contractor toa plan 
to lay tracks for this 
self-propelled steam- 
shovel and to pick them 
up again after the shovel 
had passed on. So, mak- 
ing use of three short sec- 
tions of track consisting 
of standard rails held 


touch, and the circuit is et the required distance + 
thus closed, so that the apart by iron rods, the 
bell rings. ‘A thermostat " steam-shovel started on 


Upon hearing the bell (@ kind of 
ring, you realize that you __ thermometer) 


are toowarm., You move inserted in 
the metallic ring down to 


another position which bell to ring 
breaks the circuit,causes when the 
the bell to stop ringing, "tho hes 
closes the damper and 5 ‘too ‘law 


cools the house. 


its queer journey. As it 
passed, under its own 
power, from the last sec- 
tion to the second sec- 
tion, a team of horses 
hauled the last section 
around to the front of the 
shovel to form a new 
length of track. 


—_! 
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‘The flexible shaft from the 
motor rotates the cam. 
‘The bearings of. the scis- 
sors shanks, on running in 
the cam groove, operate 
the blades of the scissors 


Rollers —— 


Click! Click! Go These Electric- 
ally Operated Scissors 


'N large factories where clothing and 

uniforms are made by the thousands, 
the cutting of the miles of cloth required is 
a tremendous job. 

Much of the tediousness of this work has 
been eliminated by the power-operated 
scissors invented by John Schultz, of 
Chicago. 

A rotating groove-cam works 
the shanks of the scissors back & 
and forth just as the cutter’s 
hand would ply them. The 
cam, however, rotates so 
fast that the shank-bear- 
ings, traveling in the 
turning 8-shaped groove, 
are moved many times 
faster than a man could 
operate them. More- 
over, the strokes are 
more powerful, since 
the electric motor which 
turns the cam by means 
of the flexible shaft con- 
nected with it is several 
times as strong as a 
man’s hand. 

The scissors therefore 
can cut several thick- 
nesses of cloth where a 
man would cut but one. 


nr 


Finger piece 
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A Simple Cylinder Re-Boring Machine 
for the Car-Owner 


‘HE mechanically inclined automobile 
owner can rebore his engine cylinders 
in from one-third to one-tenth the usual 
time and without the services of an expert 
mechanic, if he uses a simple machine 
recently brought out in Iowa. Although 
hand-operated ordinarily, the device can be 
power driven when much work is to be 
done in a garage. It will rebore cylinders 
from 234 to 5-1/16 inches in diameter on 
‘engines of either the de- 
mountable or solid - head 
types. In the former, the de- 
Vice is bolted to the cylinder 
after the head is removed, 
and in the latter to the base 
of the cylinders when the cyl- 
inder block is turned upside 
down. 

The reboring machine con- 
sists of a top guide block, 
with a clamp and bolts toa 
tach it to the cylinder, and a threaded feed- 
bar carrying at its lower end a circular cut- 
ter head slotted for four cutters. The head 
is threaded inside for the adjustment of the 
cutters and is tapered on the outside at the 
bottom to keep the cutting tools straight. 


Turning handle 
Threaded feed 
bar 


One ot 
four 
cutters i 
Head of ylinder 


‘The re-boring machine 
attached to the bottom 
of asolid-head cylinder. 


Whirling Concrete Polesinto Shape 


Centrifugal action is set up and the liquid 
concrete is thrown against the tubular frame 


utilized in a machine invented by 

Walter H. Lienesch, of Chicago, 
makes possible the production of substan- 
tial, attractive and inexpensive lamp poles, 
telegraph poles and sign posts from re- 
inforced concrete. 

The machine consists of an outer cylin- 
drical frame which carries the mold and 
which is constructed of sheet metal, formed 
from two. half-cylinders inged together. 
Within this carrier-frame is a smaller mold- 
cylinder, of tapering, rather than of true _ 
cylindrical form. This mold is likewise 
constructed from two half-cylinders of sheet 
metal, hinged together. The inner mold 
is supported by braces carried within the 
outer carrier-frame or cylinder. 

Both frames are opened and concrete 
is poured into the 
inner mold cylin- A motor which is connected with the 
der topartly flit, carrier-frame by a flexible shaft is started 
reinforcing up, and carrier-frame and mold are rapidly 
netting having rotated axiall The resulting centrifugal 
been placed in action whirls the concrete compactly 
the mold first. against the cylindrical mold sides to form 
The mold a tubular pole. The operation is continued 
and the outer long enough to allow the concrete to harden, 
carrier-cylinder The machine is then stopped and the newly 
are then bolted or formed concrete pole is removed. Poles of 
latched together. almost every type can be thus formed. 


Ts principle of centrifugal action ; 


The concrete lamp posts are unusually 
attractive and are made in different styles 


A telegraph pole of 
conerete recently 


erected in Milwaukee. 
as now one hundred ‘The mold is constructed of comparatively thin metal and is light in 
years from today Weight so that it can be readily removed from the, carrier frame 


after the pole has been completed and is ready to set up 
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Alice is pointing to the 
waxen seal which melts 
as soon as the heat 
becomes intense. The 
melting of the wax re- 
Teases the fire doors, 
starts. the sprinkler 
system andcallsthe fire 
department. At right, 
the roof of the film stor- 
age room, The huge 
ventilators furnish an 
exit for the cumbusti 
ble celluloid furnes 


Fire Doors That Close Themselves 
When the Temperature Rises 


'N_a certain film storage vault in Culver 
City, California, highly inflammable 
motion-picture films worth at times five 
million dollars are stored. Naturally, the 
vault is provided with every known 
protection against fire. 

The walls of the building are of special 
fire brick, plastered on the outside for the 
sake of appearance. A four-inch layer of 
asbestos lines the interior, and this in turn 
is covered with 


a tiny wax seal which con- 
trols the mechanism of 
each door. The moment 
the wax is melted the 
springs release the latches 
that hold the open doors, 
and the doors, being 
mounted on a sloping pul- 
ley, close by gravity and 
latch automatically. The 
closing of any one of the 
doors makes an electrical 
contact which turns in a 
fire alarm. 

‘The sprinkler system is 
so arranged that the entire 
outside walls of the build- 

ing are drenched the moment 
the water is turned on, 
Showers also send their con- 
tents down the ventilators 
on the roof. A similar 
sprinkler system sprays the 
interior of the building, the 
water being directed so that 
it falls on the walls and 
woodwork but not on the 
films. 


This Is the Way They Plow in 


Porto Rico 
Te prize for queer ways of plowing a 
field goes to Borto Rico. In this land 


of the sugar cane it takes two engines to run 
a plow, yet the engines do not travel over 
the plowed ground. The engine seen at 
the right in the photograph below remains 
idle, while a similar engine to the left, but 
not visible in the photograph, is pulling the 
plowing machine in its direction by means 
of a steel cable which is shown attached to 
the lower part 


a layer of one 
quar ter -inch 
boiler plate. 
The most inter- 
esting features 
of the protec- 
tive plan are 
four steel doors 
which close 
automatically 
when an exces- 
sive heat is 
reached. 


of the machine. 

There are 
eight plows to 
the machine, 
four on an end. 
When the ma- 
chine has been 
pulled all the 
way across the 
field the end 
which now ap- 
pears in the air 
willbe loweredto 


Suppose that He Fi Rie ESS plow the next 
afirebreaksout. Shine fs drawn back and forth across the field by two furrowin the op- 
The heat melts traction engines, one on each side of the furrows posite direction. 


R; 
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This Kerosene Lamp Has a 
Horizontal Wick 


the thousands of people still obliged 

to rely upon kerosene as their means 

of illumination, this new angle-lamp will be 
decidedly welcome. 


‘The outstanding fea- 


higher than vent 


ture is the position of 
the wick and burner, 
which, instead of being 
vertical, is almost hor- 
izontal,’ This shape not 
only permits a separa- 
tion of the burner and 
the tank for oil, but also 
gives a much better dis- 
tribution of the light. 

The old style oil lamp 
cuts off entirely the 
rays directed vertically 
downward, which are the very best for 
illuminating purposes. In the angle-lamp 
the flame is at one side of the support, 
instead of above, so that the downward rays 
are not interrupted. Whether a wall lamp 
or a hanging lamp is used, a good light 
thus falls on the work or paper underneath. 


‘The bungalow taking its trip across the bay in preference to a long detour by land, It was 
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The oil travels to the flame through the 
wick easily. The supply at the base of the 
wick is kept constant by a device much like 
thatin the student lamp. Oil flows from the 
tank through a vent until the level of the 
oil about the wick covers the vent; then 
no more can escape until the supply about 
the wick has been nearly used up and 
the level falls below the vent. 

As the tank is at some distance from 
the burner, and not underneath it, it can 
be lifted out for refilling 
without dismantling the 
lamp, or even extinguishing 
the flame, This assures 
safety, and also means much 
less work for the caretaker. 
The lamp is lighted by 
swinging the globe-holder 
on its hinge; this eliminates 
removing the globe. The 

air enters through 
the burner at right 
angles to the direc- 
tion of escape through 
tke globe. This com- 
pels it to eddy back 
through the flame 
before it escapes. 


As the tank is at some 

distance fromthe bum- A Bungalow Takes 

a Sail Across San 
Francisco Bay 


Ace millionaire purchased 
a plot of ground on the opposite side 
of the bay from his residence. A moving 
contractor took the contract to move the 
house across the bay, and the bungalow is 
shown below on the scow, ready for the 
trip. A small tug-boat hauled it. 


loaded on a scow and hauled by a tug-boat, reaching its destination in a few hours 
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Making a Safe Landing at Night 
From an Airplane 


N aviator so unfortu- 

nate as to have 
engine go back on him 
while flying along at night 
is in a precarious position. 
Until recently, there was 
nothing for him to do but 
to trust to luck and de- 
ey 


invention of Har- 
oid é x Holt, of England, 
however, the extreme 
danger of such a posi- 
tion is mitigated. The 


er ab i 
Ojeda principal feature of his 
device is a long steel 

hess arm which hangs down 
rom the airplane. 
Details noe This isa flood-lighting 
lighting the land arrangement, You 
directly beneath press an electric but- 


the airplane ton; the powder held 


at the end of the steel 
arm is thus ignited. This powder is the 
sort of stuff which mariners use in signal- 
ing in stormy weather; a powder which 
burns long and with an intense flame. 
Thus the landscape below the airplane is 
lighted up so that you can see plainly to 
choose a landing place which promises a 
fair degree of safety. 


a 


It flares up and lights up the surrounding country 


Sorting Letters with Gravity 
Chutes in the Post Office 


‘e a large city post office where 
millions of letters a day are 
received, the problem of sorting 
them usually requires a staff of 
men nearly as large as that 
necessary to deliver the letters 
about the city. To reduce the 
expense of sorting, William G. 
Axworthy, of Montclair, New 
Jersey, has designed a sorting 
‘case by which the letters can be 
sorted in about one-half the time 
usually required. The case con- 
sists of five horizontal rows of 
very narrow compartments, all 
close together. ‘The pile of letters 
to be sorted is placed in a hori- 
zontal position at the level of the 
middle row of slots. The prac- 
ticed ve of the sorter can recog- 
nize the town where the top 
letters are to go just as quickly as 
the letters can be uncovered. Due to the 
close proximity of the slots, the letters can 
be thrown into the respective compartments 
assigned to them at the same high speed. 

How different is the old system where 
the slots are deep and must be built over 
five vertical feet of wall space! No longer 
is motion lost in reaching down to the slots 
near the floor. This operation is effected 
by little chutes in back of each slot. The 
letters fall down these chutes into the 
larger storage compartments below. 


The letters for the lower compartments are 
dropped into slcts and carried down by gravity 


A Valveless Pump for Gearset Grease 


It sucks out the old grease, pumps it into an- 
other receptacle and feeds in fresh lubricant 


SP 


Filling a transmission g 
set with new grease which 
carried in the valveless pump 


ILLING the transmission 
gearbox or removing the 
grease from it or from the 

rear axle of an automobile is 
generally an operation which re- 
quires a man to put ont overalls 
and glovesif heis to be at all pre- 
sentable when he finishes the job. 

This drudgery can now be 
done away with by using the 
simple valveless bucket shown 
in the accompanying illustra- 
tions. This can be used to fill the gearset 
or axle with grease or oil carried in the 
bucket itself; to feed in a different lubricant 
instead of that in the bucket, or to suck old 
grease out of either part and pumy 
some other receptacle for use el: 

The device consists of a heavy sheet-iron 
receptacle in the shape of an ordinary 
bucket and fitted with a central brass tube 
inserted in a cast cylinder at the bottom of 
the bucket. This cylinder has a horizontal 
flange at the bottom which forms prac- 
tically a double bottom, the space between 
the real and false bottom opening to the 
lower end of a flexible metal hose. 

The brass tube may be turned one- 
quarter turn either way to bring a rect- 
angular hole near its bottom into register 
with the passage to the hose or with the 


Grease channe! 


Below: 
the valveless pump. 
The horizontal 
flange at the bot- 
tom of the cylinder 
forms practically a 
double bottom 


Details of 


Sucking old grease out of a 
rear axle housing. Notadrop 
is spilled on the woodwork 


bottom of the bucket 
through holes in the hori- 
zontal casting flange. In 
the latter case a charge of 
the grease in the bucket is 
sucked into the brass tube 
by the upward stroke of a 
small piston inside of the 
tube, operated through a 
small finger grip on. the 
J rhnger outer and upper end of the 
piston rod. 

The brass tube is then turned one- 
quarter way around and the piston forced 
down by an easy downward pumping 
stroke of the lever handle with one hand, 
leaving the other free to guide the free end 
of the hose, the grease meantime being 
forced out as the piston descends. 

Similarly, closing the bottom of the 
bucket and opening the passage to the hose 
by turning the tube another quarter revolu- 
tion sets the device so that an upward 
stroke of the piston will suck old grease out 
of the gearset or rear axle. The next 
downward stroke will force it into another 
receptacle. 

There is no dirt or muss, and the old 
greasy overalls may be discarded without 
any regrets from the list of indispensables 
around the automobile. 


‘Lather 


Maybe you have special needs. 


Write to the editor about anything within the scope 


of the magazine. He will be glad to help you. 
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Powder Gases Wash Away Steel Guns 


The process is the same as that by 
which a river cuts away its banks 


By Edward C. Crossman . 


HEN a modern infantry-rifle cart- 
ridge is fired in a rifle-barrel, the 
heat generated by the powder gases 


is measured by some 4000 degrees Fahren- 
heit. One 


will keep down the temperature on the in- 
side of the barrel with such usage. 

Because of this, because of the necessity 

i the gun on the mark every 

twenty shots 


shot does not or so, and 
mattermuch, because of 
two shots in the slight de- 
rapid succes- lay in insert- 
sion raise the ing a new 
temperature belt or drum 
of this steel a or clip of 
bit more, ammunition, 
three shots the guns are 
are still fired in short 
worse, but bursts, each 
twenty, fired followed by 
at machine- apause. The 
gun speed, Germans use 
raise an or- two guns at 
dinary bar- detached 
reltoasteak- points, alter- 
broiling tem- nating their 
perature. fire to avoid 
The gases over-heating 
pushing be- and to avoid 
ind the bul- the delays 
let and trav- incurred by 
cling at high inserting 
speed with new clips or 
the pressure These are American machine guns which have been ureu 10am belts. 
of 50,000 2,000 to 3,000 times. Ahead of the chamber, which is the por- Even used 
pounds to tion where the cartridge rests when the gun is loaded, the in this way, 
the square barrels are washed away on either side until the bore is machine 
heh Teratt than the neck of the chamber. The result is that the hot Mae Woe 
Loy y gases rush past the bullet, which does not seal the gap, and Suse 
wash away wash still more steel away, and so on, around the circle erosion very 
the softened quickly, The 


stecl just ahead of the chamber as fast as it 
is heated by the high temperature of dis- 
charge. The process is known as erosion— 
a washing away. When a river sets in to 
cut away its banks, it also erodes. 

Because machine-guns are fired at high 
speed and are used for a comparatively long 
series of shots without a pause, their chief 
foe is this erosion. If machine-guns were 
fired as the average layman supposes—one 
continuous blast of bullets while the argu- 
ment lasts, they would be out of commission 
in a couple of thousand shots, which means 
an actual firing life measured by a few 
minutes. No cooling system ever invented 


photograph shows the barrels of types 
of American machine guns, fired 2,000 and 
3,000 shots. As the photographs plainly 
show, ahead of the chamber, which is the 
portion where the cartridge rests when the 
gun is loaded, the barrels are washed away 
on either side until the bore is larger than 
the neck of the chamber. “ 

The result is that the hot gases rush past 
the bullet which does not seal the gap, and 
wash still more steel away, and so on, 
around the vicious circle of damage. The 
barrels shown in the photographs are 
sectioned lengthwise, showing only one half 
of the bore of the guns. 
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An Iron “Flag” for Protecting the 
Railroad Car Inspector Against Injury 


‘AST year a single railroad killed four 
men and injured nearly four hundred 
others who were underneath the cars in- 
specting and making repairs. The blue 
flag which they had stuck in the ground a 
short way off to warn locomotive engineers 
of their dangerous position had fallen down 
or had perhaps been knocked down by some 
careless workman, 

In an effort to put an end to such need- 
less and pitiful slaughter, a railroad 
equipment company has developed a fool= 
proof flagging device. A blue “flag” of 
iron is placed on the track in front of the 
car to be repaired. The repair inspector 
locks this to the track and only he can re- 
move it. Little chance now for an engineer 
to plead ignorance and to back his train 
into the other car, 

This iron flag can be planted on the track, 
winter or summer, in a few seconds. The 
flag standard is an iron pipe inside which 
two clamp arms slide. When the 
arms drop down, they can 
be placed over the sides of 
one of the’ car rails, The 
inspector then shoves the 
pipe down. The arms 
come together and hug 
the rail securely. The 
aoapetice then pad- 
locks them to the rail. 


The tree stood in the pathway. Rather 
than chop it down a path was cut through it 


“*Woodman, Spare That Tree,”’ Said 
the People to the Roadmaker 


\ K JEST of the Rocky Mountains, trees 
of enormous size are numerous. 
Many of them are supposed to be 
hundreds of years old and are con- 
sequently revered, Tocutdown 
N a tree which has taken so 
many years to reach devel- 
opment seems a crime. 
Therefore when the West- 
erners find one of them 
blocking the path of 
progress they resort to 
various expedients to 
give it the right of way 
without sacrificing the 
public needs. 
The accompanying 
photograph shows a tree 
which completely blocked 
the foot-path of a new 
street in Everett, Washing- 
ton. The tree was a fir and 
was in full foliage. Rather 
than cut it down or compel 
people to make a detour 
around it, a pathway was cut 
directly through it, wide 
enough for two people to 
pass abreast. It was finished 
off at the top in an arch, 
which enhanced the orna- 
mental effect. The cutting 
did not harm the tree. In 
some of the redwood trees of 
California paths have been 
cut wide enough for horses 
and wagons to pass through. 


.  Telegraphing by Typewriter 


How one telegraph company doubled its 
facilities without adding a single wire 


provide adequately for the handling 


I of its enormously increased business, 
the Western Union Telegraph Com- 
ny was recent- 
ly confronted with 
the problem of 
doubling its serv- 
ice facilities. To 
double the number 
of telegraph lines, 
and therefore, to 
increase the num- 
ber of employees, 
‘was too costly for 
serious considera- 
tion. Automatic 
telegraph oper- 
ators were in- 
stalled. Their 
speed is so great 
that more than 
twice the number of telegrams formerly 
handled can now be sent over the same 
lines. 

This is how it was made possible. Typists 
take the place of key operators. As they 
operate special typewriters, they perforate 
a narrow strip of paper with a number of 
holes, the arrangement of which varies with 
each letter of the alphabet. A strip of paper 
is to the new system of telegraphy what the 
music roll is to the player-piano. As a given 
perforation in the music roll determines 
the note to be played, so a tape perfora- 


‘The device by means of which four 
messages come and four go over 
the same wire at the same time 


five percent, without the addition of a single 
new line! It did not stop at that, however. 
Key operators can work ‘“quadruplex”— 
that is, four of 
them can send 
their messages 
over a single wire, 
two in one direc- 
tion and two in the 
other direction at 
the same time. 
The typewriters 
were made to do 
thesame. We thus 
come to the second 
improvement, a 
device which al- 
lows four messages 
to be transmitted 
from the sending 
to the receiving 
station and four in the opposite direction 
from the receiving to the sending station 
at the same time and over the same wire! 
Two brushes, one at each station, rotate 
over four segments at the same speed and 
come in contact with corresponding seg- 
ments at all times. At one station, the 
four ents connect with the four tape 
transmitters; at the other, they connect 
with the four printing machines. While 
one transmitter is senting a letter to its 
corresponding printer, the brushes will be 
moving toward the next segment. The 


tion determines the 
letter to be printed 
at the receiving sta- 
tion. A tape is type- 
written and drawn 
through the electric 
transmitterso quick- 
ly that one thou- 
sand, six hundred 
and fifty words can 
be sent in the time 
required by one typ- 
ist to send a thou- 
sand words with the 
regular key. 
*Thusthecompany 


printer levers will 
select the letter and 
will print it on the 
regular telegram 
blank while the 
brushes are rotating 
over the three re- 
maining segments. 
The first printing set 
is then ready for the 
next letter. This 
happens with every 
segment, so that 
with each’ complete 
revolution of the 
brushes, one letter 


has increased the 
amount of business 


it handles by sixty- ations on paper like player-piano records 


will have been sent 
and received by four 
operators. 
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Cutting Sheet Metal with 
a New Machine 


ERE is a new machine 
which cuts sheet metal 
satisfactorily for pattern 
making purposes and which 
turns sharp corners. It has 
been invented by John L. L. 
Krook, of Proctor, Vermont. 
The primary use of the 
machine is the cutting of 
patterns required by a mar- 
ble company in Vermont. 
But the machine is equally 


useful for cutting metal sten- 
cils and other patterns and 
for heavier sheet metal work, 

The machine has a fixed cutter and a 
reciprocating cutter operated like a sewing 
machine needle. The driving-shaft is ad- 
justed to the desired position by means of 
an eccentric collar which is mounted for 
rotary adjustment in a ring-shaped groove 
of theshaft. The machine operates without 
making much noise. The al incan- 
descent lamps shown are used instead of a 
rheostat to vary the speed. 


The sheet metal-cutting machine. 
an ordinary sewing machine and is run by electricity 


It is patterned after 


‘An endless chain fitted with pushers pulls the cotton bales 
‘across an A-shaped trestle to the high level railroad track 


Handling Cotton Bales with an Over- 
head Trolley System 


MONORAIL system 
cotton bales over a mile at the rate 
of six hundred an hour has been put into 
operation in Texas City, Tex. The com- 
press is located that distance from the 
waterfront docks and a railway line inter- 
venes. In order to get the cotton bales to 
the ships quickly, the operators of the plant 
erected a trestle work thirty-five feet high. 
By means of high and low level lines, the 
cotton is carried across the tracks and 
thence to the side of the ships. 

The trolleys which carry the bales are 
equipped with hooks, the stems of which are 
fastened to two ball-bearing rollers that fit 
the overhead rail. An ordinary chain with 
two hooks is suspended in equilibrium from 
a hole on the under part of the trolley. An 
endless chain fitted 
with pushers every ten 
feet pulls the bales 
across the long “A-”” 
shaped trestle. From 
the ground it is possi- 
ble to see two hundred 
and fifty bales travel- 
ing along slowly. 

There are two lines 
of trolleys, the low 
lines running through 
the compress buildings 
for a mile as feeders to 
the main line on the 
outside; where by 
means of an inclined 
trackway, connection 
is made with the “high 
level” track. 


which carries 


The Giant Crane of the Austrian Navy 


It has a three-hundred-foot jib and while handling a load maintains 
its equilibrium by means of water let into the rear ballast tanks 


T work in the Austrian Navy Yard 
at Pola is the largest floating crane 
in the world. A giant floating crane 

is this, with its normal lifting capacity of 
two hundred and forty tons. It ¢ 
nothing of taking guns and turrets w 
sixty tons more than that and carrying 
them to the ships under construction about 
the yard. 

Nothing about the ship is nearly as im- 
portant as this busy crane. The other 
cranes of one hundred and one hundred 
and fifty tons capacity—wonderful cranes 
‘a few years ago!—have been relegated to 
the minor jobs of the yard. 

The barge crane is commanded by a 
captain who stands at the navigating 
bridge. From his point of vantage, he 
signals the engineer at the hoisting engine 
to run out the cable truck on the jib and to 


let down the cable to the wharf. When the 
load—gun, or whatever it may be—is 
secured upon the grappling hook, the 
ib, 


captain has it raised to the top of the 
one hundred and eighty-seven feet 
the air, Before the | has ascended 
many feet, he will ha ignaled to the 
boiler room just below the deck, and the 
barge will be steaming away towards the 
ship it is to equip. ‘There she drops anchor 
and “straightens to" on tightening her 
anchor cables by her modern steam capst 

With her mighty three-hundred-foot 
the crane can run her burden far over the 
side of the largest battleship. While 
this is going on, water is let into the 
rear ballast tanks of the barge. Finally, 
when the load has been deposited on the 
battleship, this water will be forced out 
again with compressed air to restore the 
equilibrium of the barge. 

‘This diligent little ship keeps constantly 
in touch with the yard headquarters by 
means of the auxiliary patrol boat that 
assigned to her. Instructions reach the 
barge captain through the wireless station 
on board the patrol. It is through these 
channels that orders come when a subma- 
rine meets with mishap during its opera- 
tions on the Adriatic Sea. 

If the submarine has foundered within 
any possible reach of the land, the barge is 
ordered to drop whatever work it is doing 


and to follow the fast patrol boat to the 
scene of the disaster. Expert divers put 
off from the yard to meet the barge on its 
way to the Reaching the point where 
the submarine has been reported to have 
gone down, the divers at once descend, 
carrying the two lifting cables with them. 

If the divers are fortunate and find the 
submarine, the grappling hooks are at- 
tached to the emergency eyes at each end 
of the U-boat’s hull. Then, with the two 
lifting cables working together, the U-boat 
will be raised towards the surface at the 
rate of about three feet a minute. The 
rear cable, which goes through the hole 
built into the front deck of the ship, cannot 
lift its end of the submarine entirely out of 
the wats The front cable can, however, 
i the boat until its conning- 
rs the water. In this way, the 
crew are enabled to escape. 

‘American cranes are of a more specialized 
type, and of an extraordinary efficiency, 
Revolving jibs take the place of the station 
s of the Austrian craft. Instead of 

ing to maneuver to aline the barge in 
order that a load may be lowered into exact 
position, the American cranes maneuver 
the jib around, 
On our float 


g cranes, moreover, the 
drivii y is electrical. The oper- 
ator ned in a house near the bot- 
tom of the jib. The house rotates with the 
jib so that the operator can overlook every 
motion. The electric motor controls, and 
even the distant-controls for the electric 
capstans are mounted on the switch- 
boards in this cabin. By co-ordinating his 
movements, one man can handle his barge 
with marvelous facility. 

Hence, where Austria's cranes exceed 
ours in size, the American cranes excel in 
dexterity. Furthermore, the use of water 
ballast to prevent a barge from tipping 
frontward when a load is on the jib seem: 
absurd to American engineers. Our barge 
are inherently stable. The crane 
mounted so near to the center of the ship 
that twice the capacity load would not 
overturn it. No, we do not use water 
ballast—the cables might break some day 
and as the load falls off in front the ballast 
might tip the barge over at the rear! 
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It Lifts 240 Tons in One Load 


‘This largest of floating cranes is at work in the Austrian navy yard. It carries two-hundred-and-forty- 
ton loads of guns and machinery from the wharves to the battleships. In case of a submarine 
disaster near its station, however, it is the duty of the operators to answer the calls of distress. Under 
its own steam, the crane makes for the spot and sends down divers to find the submarine. Lifting 
the boat so the crew can escape, it deposits it on the barge to be carried to the repair dock 
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A Jeweler’s Ruse for Making You 
“Return His Watch 


J the watch you borrow from the 
jeweler while he fixes yours, stops 
at the end of a week or so, don’t take 
it back and bawl out the jeweler as a 
man not even able to make his own 
watches run, He may smile 
a slow sad smile and tell you 
that your watch has been 
finished for nearly a week 
and that the bill is $1.30. 

A man whois just “ornery” 
enough to be a jeweler has 
patented a simple little addi- 
tion to watches by which 
they will stop automatically, 
“never to run again,” until 
the man who sets the attach- 
ment turns it off and again 
lets the watch tick merril 

The jeweler in question 
sets forth that customers have the pleasant 
habit of borrowing watches while their 
own are being fixed and then wearing 
them for indefinite periods of time without 
returning to pay the little bill and take 
along the repaired watch, Apparently it 
peeves him, because he has designed a 
watch to act as before Crestprergen® at 
the end of a predetermined time which 


@ ) 
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the jeweler feels is long enough for the 
customer to be wearing a watch not 
his property. 

The trick depends upon a slow 
turning wheel with a stop-pin which 
bears against a sleeve on the second 
hand when the wheel has 
completed its revolution, 
thus stopping the watch. 


A Thriving Fishing 
Village That Floats 


'N the shadow of the huge 
Manhattan Bridge which 
connects New York proper 
with Brooklyn, nestles a ver- 
itablefishing village consisting 
‘of nine two-story houseboats 
moored side by side so as to 
form a solid row and shelter- 
ing the fishermen, and their 
families, on whom New York 
city is dependent for a good part of its 
fish supply. 

But unless you are familiar with’ the va- 
garies of fish and the localities in which they 
school in certain seasons you need not go in 
search of this village. Often it disappears 
from a locality overnight, without any 
farewells, reappearing as quietly a few 
months later. 


cargoes of the fishing boats from the 


floating fishing village consists of nine. two-story 


houseboats moored side by side. 
‘surrounding waters are’ prepared for market 


Flaps Used on Inner Tubes to 
Prevent Pinches 


TR users do not generally realize the 
purpose of flaps and their influence 
in relation to the tire service. It is 
not customary to use flaps with clincher 
tires, not because it is unnecessary, but 
because of the difficulty in using a flap and 
stretching the tire on the rim so that it 
will fit properly. The beads of this type of 
tire are stretchable and are made approx- 
imately one inch less in diameter than the 
diameter of the rim, the object being to 
cause the tire to fit snugly to the rim, after 
being applied. 

Several years ago it was a practice to use 
rim strips—a strip of fabric stretched 
tightly on the rim. These strips caused 
the beads to fit very snugly to clinches of 
the rim and protected the tube from rust 
and other damage. This was discontinued 
some time ago. While it is not necessary 
to use flaps with clincher tires of small 
size, it is really the proper thing to do with 
this type in sizes above 4 in., unless clips 
or spreaders are used to hold the beads 
tightly in the clinches of the rim so that 
the inner tubes will not be pinched or 
damaged. The beads of the quick detach- 
able clincher cases and cables of straight 
side cases are non-stretchable and are, 
therefore, made to the approximate diam- 
eter of the rim. 

In former years tire manufacturers ce- 
mented the flaps to one side of the cases. 
The heat of the tire caused. the flap to 
loosen, slip out of position, work under the 
beads, wrinkle and chafe the tubes. The 
floating flap, i. e., the flap loose in the case, 
proved to be more efficient in many re- 
spects. It is easier to apply the tire to the 
rim, the flap adjusts itself to suit conditions 
and, with reasonable caution, it is an easy 
matter to apply the tire so that the flap 
will stay in its correct position. The loose 
endless flap was then improved by splitting, 


notching the ends in such a manner as to 
make the flap adjustable in circum- 
ference to accommodate variations in the 
circumference of the tire. 


A Window Ventilator Which 
Eliminates Drafts 


T is often inconvenient or unwise to open 

a window from the bottom for ventila- 
tion, on account of the disagreeable draft 
created. The illustration shows a simple 
method of eliminating the draft while still 
securing a plentiful supply of air. It is 
especially recommended for the sick-room 
or for a bedroom. 


For each window, cut two pieces of 34-in, 
These should be mounted 


board as shown. 


lz 


A glass set on a slope to direct the air cur- 
rents upward as they enter the room 


on either side of the window and fastened 
to the casement or sill. A groove at 60 deg. 
angle is cut in the board for inserting a 
piece of glass, the length of the window and 
about 614 in. high. This allows the air to 
enter the room at an upward slant instead 
of directly —J. C. GrixpELL. 
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Keeping Insects Away from 
Lunch Boxes 


HE accompanying illustration explains 

avery efficient method for keeping ants 
and other insectsout 
of lunch boxes. The 
oil cup consists of a 
one-pint tin soup 
can, cut off to the 
desired height. A 
piece of Min. gal- 
vanized wire is 
pushed through the 
center of thebottom 
of the can, where it 
is well soldered. 
Turn up a hook on 
each end, pour in a 
small portion of ma- 
chine oil—any kind 
will do—and hang 
it on a nail in a 
cool place. Hang 
the lunch below it and it will be secure 
from insect invasion, for no I 
crawl farther than the oil.—L. 


Wire with oil can for 
hanging lunch basket 


t 
M. Drat 


The Construction of an Automatic 
Centering Tool 

B most up-to-date shops there will be 

found some sort of a saw that will cut a 
bar of steel reasonably square. With the 
tool illustrated the centering can be done by 
the apprentice and you will be surprised at 
the amount of work he can do in this way. 
The bell piece is of tool steel, thoroughly 
hardened. The small screw on the bell 
piece holds the center drill in place and is 
adjusted to the drill to the desired depth. 


Morse taper 
Centering tool to fit lathe spindle for 
starting the hole for the lathe center 


SS 


The end of the socket acts as a stop while 
the screw on the shank will keep the bell 
from sliding out of place. The shank is 
tapered to fit any lathe socket and works in 
conjunction with the bell center of the tail 
stock. It will center square bars as well as 
round stock providing the end is cut off 
perfectly square and at right angles to 
the length.—Ropert J. Swrti. 
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Caution in Turning Corners to 
Prevent Tire Injury 


E careful in making sharp turns that the 

wheels do not cause the treads to be 
rubbed by spring shackles or other sharp 
projecting objects. If a bumper or guard is 
applied to the car front, be sure that the 
ends have enough clearance to prevent 
the tires from being gouged. 

When the car is loaded heavily there is 
danger of tire treads being bumped or 
gouged by the fender when passing over 
rough places. Fenders that have been 
bent from accidents may be entirely too 
close to the tires and cause a great deal of 
injury, particularly if there are any sharp 
extending bolts underneath the fender. 
‘An inspection under fenders sometimes 
discloses bolts worn smooth and bright by 
continued buffing and rubbing by tires. 


Making a Cigar Stand on the Top or 
Side of a Hat 


HIS is an original pocket trick which 

may be performed anywhere and at 
any time. Borrow a hat—any kind, derby, 
soft felt, or straw—and a cigar. Place the 
cigar on the top or side of the hat and 
it will apparently 
stay there as if by 
your dexterous jug- 
gling or balancing. 
At command it will 
fall off and the ir 
and hat can again 
be examined. All 
that is required to 
accomplish this 
clever conjuring 
feat is a common 
pin. Stick this pin 
in the thick flesh 
‘of your palm where 
it will stay unobserved. When the hat and 
cigar have been borrowed and examined 
place one hand beneath the hat (the hand 
containing the pin) and with the other hand 
steady the cigar as a juggler would when 
preparing to juggle some upright article. 
But while so doing stick the pin through 
the hat into the mouth end of the cigar. 
This will, of course, hold it upright. To 
cause it to fall, merely release the pin or 
pull it out and the cigar will topple over— 
in falls to the carpet. - If not ‘‘over- 
done” you can always “get away” with 
this stunt as a genuine feat of juggling and 
no one will suspect the ruse employed. 


The cigar stands ona 
pin run through the hat 


the space to put up a small smoke- 

house. It will be an interesting 
experiment as well as the means of obtain- 
ing wholesome and palatable food at a very 
small price. 

There are many fishes of excellent food 
quality which ordinarily are discarded be- 
cause their texture or flavor is not eppraved 
or because they are too bony. Such fish as 
bowfins, buffalo-fish, carp, mooneyes or 
sturgeons, of the fresh water fish, while not 
popular fresh, are excellent smoked. Bony 
fish acquire a firmness through smoking 
that makes the removal of the bones quite 


Te smoking your own fish if you have 


eas) 

Pianiavicis bicganithy nell al wamicogiilae 
fish at from 1 to 3 cents a pound at the 
docks. A customer who might ordinarily 
buy only 2 or 3 pounds of the more ex- 
pensive fish could buy, if he had a place to 
smoke them, enough cheap fish to last for 
one or two weeks. Also pond owners who 
desire to rid their ponds of ordin: 
in order to make room for game fi 
find a smokehouse invaluable. 

The United States Bureau of Fisheries 
constructed and operated a small experi- 
mental ‘smokehouse on the Mississippi 
River. This house has proved most satis 
factory in every way and its construction 
is so simple that anyone can build one 
along the same lines. 

The house measures 614 ft. in height at 
the front, 6 ft. at the back, the roof having 
a single ‘pitch, and 3 by 334 ft. inside 
measurements. If you build your house of 
plain boards it is necessary to prevent the 
escape of smoke by covering the cracks 
with batten strips. If you can get yellow 
pine shiplap you can make your house 
smoke-tight without using battens. The 
2 by 4-in. corner pieces may be on the out- 


eh 


Smoke Your Own Fish 


Here is a simple 
method of 

an inexpensive smoke- 
house suitable for 
smoking fish or meats 


By A. M. Jungmann 


side, the inside walls being perfectly smooth, 

Two doors are built in the upper half of 
the front of the house. They are hung on 
the corner pieces. The outer edge of the 
right door should be fitted with a batten 
that overlaps the other door. ‘This holds 
it shut and prevents the escape of smoke. 
The doors may be fastened by two wooden 
thumb buttons, one above and one below 
the battened door, near where the two 
doors join and just beyond the batten, 


‘The inner walls have stripe on which to place” 
the trays holding the to be smoked 


Ventilation is provided by an opening in 
the roof over which a ventilator is placed. 
The ventilator is a box having a 3 by 4 in. 
opening front and back. This permits the 
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escape of smoke and moisture. A slide 
damper controls the escape of smoke and as- 
sists in regulating the draft of the fire. 

The house is finished on the inside with 
2-in, square strips nailed to the sides near 
the top, and rabbeted cleats or plain strips 
are nailed to the sides some 4 to 6 in. apart. 
These strips should not be leveled. They 
should have a slope of 6 in. toward the front 
of the house. When trays holding the fish 
are placed on them this slope will enable the 
fish to drain while smoking. 

Several removable wire trays should be 
made to slide on the rabbeted cleats. 
Fish not put on trays are hung 
from the horizontal rods of 
wood or iron which ex- 
tend across’ the house [TI 
from side to side. 

To insure successful } | {\ 
smoking it is most im- 
portant that the smoke 
spreader be properly con- 
structed. This is a rect~ 
angular iron box 1 ft. 

are and 2 ft. long. 

oles 34 in. in diameter 
should be punched in the 
sides and endsat frequent 
intervals to induce 
the smoke to 
spread evenly 
throughout the 
house. 

Dig a trench 
from the house 7 
ft. long, 8 in. wide and 8 in. deep. Place in 
trench three sections of ordinary stove- 
pipe, fitted at one end with an elbow. In 
the middle joint of the pipe place a stove- 
pipe damper. As the handle will be too 
short, fit it with an extension so the damper 
may be operated from above when the pipe 
is covered with earth. This damper is very 
important as it is the principal fire and 
smoke control. The pipe is lightly covered 
with earth. The elbow projects upward 
into the house under the smoke spreader 
extending about 2 in. above the surface 
of the ground. 

The firebox, which is at the other end 
of the pipe, is sunken. It is 14 in. wide, 14 
in. deep and 24 in. long. It should be built 
of brick and covered with a heavy piece of 
sheet metal, which in turn is covered with 
earth. Firing is made easier by having a 
sloping trench in front of the firebox. 
After the firebox and flue are completed and 
the house is set over the open end of the 


‘Toinsure successful smoking it 
have a properly constructed smoke spreader 
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elbow, earth should be banked carefully 
all around the bottom of the house to pre- 
vent outside drafts. 

Before smoking, fish should be split 
and the entrails removed. A fish having a 
dark abdominal lining should be scraped 
until fhe lining is removed. It is not 
necessary to do anything further with small 
fish before placing them in the brine. 

fish, however, if they are above 2 lb. 
in weight, should be split down the back 
from the inside, severing the ribs close to 
the backbor They should be so split that 
they will lie flat. Very large fish should 
be cut in two or more lengths 
and split in the same way. 
This must be done to 
permit the salt to pene- 
trate and to make the 
fish smoke evenly. 

Brine is prepared by 
dissolving common barrel 
salt in fresh water until 
it will float an egg. 
Place the fish in the 
brine, scale side down, 
and leave them over 
night. When taken from 
the brine they should be 
washed in fresh water 
and placed on sloping 
trays or hung up to dry. 
Fish should be dried for a 
short time before smok- 
ing. 

Some fish are so soft 
that they cannot be hung by wires to 
smoke, These should be placed on trays, 
skin side down. Firmer fish are hung in 
wire slings from the rods at the top of the 
smokehouse. 

‘The best fuel for smoking is green hick- 
ory. It gives off a clear white smoke and 
colors the fish a rich, golden brown. .The 
flavor imparted by hickory smoke is 
superior to that produced by any other wood. 
Next.to hickory come corn cobs: While 
they give off dense smoke which darkens 
the product too much, they impart a 
flavor which is very fine. Dry oak dis- 
colors the fish a little too much and gives 
it a mild acid flavor. Soft and hard maple 
are used, but these burn too freely. How- 
ever, the maple has a flavor much liked by 
some people. Green ash gives off a light 
smoke and the flavor is similar to that pro- 
duced by hickory. Green willow is excel- 
lent used with other woods as it gives an 
abundance of smoke. Sawdust may be 


it is important to 
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used for dampening the fire, but does not 
burn freely enough alone to give the 
requisite heat. 

Under no circumstances use pine wood, 
because the smoke gives a resinous flavor to 
the fish and renders it most unpleasant to 
the taste. A very small amount of pine 
wood may be used with other woods if no 
better fuel is available. 

‘The smoking process is very simple, but 
it requires care and patience. Fish should 
be smoked from 24 to 36 hours, depending 
on their size. Some small fish need only 
6 to 8 how “are should be taken not to 
allow the fire to get too hot as too much 
heat makes the product dry and unattrac- 
tive. At first it is well to test the fish by 
tearing off small pieces while they are 
smoking. 

When the fish are properly smoked they 
should be left in the smokehouse until 
cold. If they are taken out while hot they 
are almost sure to sweat. This causes 
molding. They should be kept in a cool, 
dry place as an insurance against mold. 
It is a good idea to dip them in melted 
paraffin as a protective measure. They 
should be handled very little after this. 


Simple Ejector for Removing Water 
from an Ash Pit 


‘ONSIDERABLE trouble was experi- 
enced in a boiler room with a leaky 
valve, the location of which caused the 
water to run in the ash pit. This had to be 
bailed out, and the fireman 
had all he could do, until 
the repair was made, re- 
moving the water with a 
bucket. Being gifted with 
some ingenuity he devised 
the ejector shown in the 
lustration. A piece of 214- 
in. pipe long enough to 
reach out of the boiler 
room was placed so that one 
end entered the pit while the 
other remained in the water. 
‘A length of 3¢-in. pi 
was bent into a 
one end being introduced in 
the large pipe in the water 
and the other attached to 
a steam line. With this 
appliance which only re- 
quired a few minutes to 
make, and which cost practically nothing, the 
water wassoon removed.—CHARLES Loomis. 


Tooutside off 
boiler room 


2¥e" Pipe 


made 


A simple and inexpensive ejector 
of pipe and fittings 
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Automobile Footboard Used as 
a Roller Board 


HE footboard of an automobile can be 
readily made into a roller board con- 
venient for making investigations under the 
car whether in the garage or on a country 


PAOLA 


LROERSOE OF FOOT BORD 


The footboard with rollers attached makes a 
good roller board for use under automobile 


road. It is only necessary to attach a ball- 
bearing roller or caster on the underside 
of the board at each corner where they will 
not be likely to interfere with any part 
of the motor.—Lovis S, Nirer, 


A New Way to Make an Hydraulic 
Test for Steam Boilers 


OME time ago, the writer desired to 

test a small upright boiler that had 
frozen up during a cold snap. Having no 
force pump to give it the hydraulic test of 
100 Ib. pressure per square inch, he finally 
hit upon the following method which 
proved very effective: 

The boiler was filled completely with 
water, leaving no air space whateve then 
a small fire was built so as 
to heat the water gradually. 
This caused the water to ex- 
pand and register pressure 
on the gage. When the 
desired amount of 100 Ib. 
was reached, a try-cock 
opened and the water al 
lowed to reach the proper 
working level. Everything 
being found in good work. 
ing order, the fire was in- 
creased and the necessary 
amount of steam then 
gotten up in the usual way. 

It is best always to thaw a 
frozen boiler out completely 
before trying any tests of 
this kind, making sure that 
all of the pipes are free from 
ice, and everything in good 
condition: otherwise serious accidents may 
result.—W. S. Staupirorb. 


Steam hose 
to boiler 


¥s'Pipe 


Some Common Abrasives 
By Professor William Noyes 


Late Director of the Department of Wood-Working, Teachers’ College, Columbia University, 
‘and author of “Hand Work in Wood’ 


‘OOD may be either cut down with an etc.; (3)according to the manner of their ser- 
W edged tool or worn down by abra- rations, into single-cut or “float” (having 
sives. The common abrasives are single, unbroken, parallel chisel cuts across 


steel, ahard thesurface), 
mineral, or double-cut, 
a mineral- (having 
like artifi- two sets of 
cial sub- chisel cuts, 
stance. crossing 
Steel is each other 
used for obliquely), 
rubbing in open-cut, 
two main (having 
forms: as a series of 
file or rasp, parallel 
and in the cuts slightly 
shape of 
steel wool, 
The teeth 
of a file are 
cut when one or more 
the metal is uncut sur- 
soft and faces; and 
cold. The (4) accord- 
tool is then ing to the 
highly tem- fineness of 
pered, so ‘The coarse side of a carpenter’s rasp magnified showing the inden- the cut 
that the tations cut with a triangular point of a hardened piece of steel (rough, 
metal be- bastard, 


comes very hard and_brit- 
tle. At least three thou- 
sand varieties of files are 
made, each adapted to 
its particular pur- 
pos hey are 
used chiefly for 
scraping the sur- 
face of metal, but 
are also appli- 
cable to wood for 
certain purposes. 

Files are classi- 
fied (1) accord- 
ing to their out- 
lines into taper 
and blunt, (that 
is, havinga uniform 
cross-section through- 
out); (2) according to the 
shape of their cross-section, Sisal wool is shaved 
into flat, square, thre from thin disks of steel held 
square or triangular, knife, ‘Steel wool shaved from the together in a lathe. There 
roundor rat-tail, half-round, edges of thin steel disks are various grades of coarse- 


second cut, smooth, and 
dead smooth). The ‘mill 
file," a very common 
form, is a flat, ta- 
pered, single cut file. 
One of the two 
sides of a car- 
penter's rasp 
is shown mag- 
nified in the il- 
lustration. 

The fine or flat 
side is composed 
of aseries of edges, 
made by cutting 
lines, whereas the 
‘rough, halfround side 
is made by cutting 
indentations with a tri- 
angular point. 
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An abrasive made by fastening sharp sand, graded according to degrees of fineness, to paper with 


an elastic adhesive. 


ness, from No. 00 to No. 3, the latter being 
about equivalent to sandpaper N 

Steel wool has a number of uses. It is a 
substitute for sandpaper, especially on 
curved surfaces, and it is useful in rubbing 
down paint and shellac. Like sandpaper it 
should not be used until all the work with 
cutting tools is done. It can be manipu- 
Jated until utterly worn out. Other steel 
abrasives are: steel emery and 

crushed steel, and highly tem- 
pered steel. ' Steel emery 

is the harder of the two, 
being nearly as hard 
as diamond. They 
are used in stone 
sawing, the grind- 
ing of glass, and 

in lithography. 


Sandpaper 
Sandpaper is 

made of two spe- 
cial kinds of pa- 
per—cylinder and 
Fourdrinier paper. 
Cylinder paper has 
a grain; that is, the 
fibers lie in one direc- 
tion, so that the paper 
tears easily in 
direction. Fourdrinier 
paper will not tear 
readily in a_ straight 
line, because the fibers 
are distributed to give strength in every 
direction. The glue used to fasten the 
“sand” on the paper must be very elastic, 


Garnet-paper is made from natural rock 
crushed and sifted on glue-coated paper 


It is crushed, sifted and measured, like the 


‘The paper may have a grain or the fibers may be distributed generally 


and hence of a fine quality. It also serves 
to strengthen the paper. The “sand” of 
sandpaper is crushed flint or quartz rock, 
and each particle of it is hard and sharp. 
‘This sand is carefully sifted and graded, so 
that sandpaper can be made in various 
grades according to the coarseness of the 
sand. The standards of coarseness are 
Nos. 4-0, 3-0, 2-0, 0, 14, 1, 14, 2, 24, 3, 
314 and 4. These grades are 
printed on the back of each 
sheet. The difference 
between fine and coarse 
may be seen in the 
illustrations. 
Sandpaper has a 
disadvantage. 
With use, the 
corners of the 
grains of sand 
soon wear 
smooth, so that 
it does not last 
long. For this 
reason, ithas been 
displaced by 
garnet-paper in 
many instances, 


Gamet-Paper 
Garnetisa natural rock, 
(garnet ore), which is 
largely quarried in the 
Adirondack Mountains 
in New York State. 


sand of sandpaper. It may be mounted, 
(glued) on a paper backing, for hand use, but 
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when it is to be used in sanding machines, 
there is an additional backing of cloth. 
Garnet-paper is not so sharp as sandpaper, 
but it has the advantage that the edges and 
corners of the particles do not wear smooth, 
but break off at sharp angles. Hence it 
cuts satisfactorily just so long as it adheres 
to the paper. 


Emery 

Emery is a variety of 
corundum, and is sec- 
ond only to the dia- 
mond in hardness. 
When used for the 
abrasion of metals, it 
may be spread on the 
surface of paper cloth, 
or wood. In this shape 
it is used mostly for 
smoothing and polish- 
ing metal. Emery may 
also be mixed with a 
kind of earthenware, 
and then baked, to 
make “emery stone.” 
Emery wheels are thus 
made, and they are so 
hard and strong that they can be revolved 
at a high velocity, to cut very effectively. 
Emery in its powdered form is used to 
grind valves to their seats and to make 
them airtight. 

‘Whetstones are quarried and 
cut from natural rocks, found 
mostly in Arkansas. The 
best ones are found near 
Hot Springs, Ark. The 
coarser ones, such as are 
used for whetting 
scythes, etc., are called 
Washita stones, while 
the fine white ones are 
called Arkansas stones. 

Other natural abra- 
sives used in the arts are 
tripoli, made from a sili- 
cious sandstone, and used 
for polishing horn, shell 
and metal; rotten’stone, 
an infusorial earth, used 
in rubbing down varnish; 
pumice, made from a 
volcanic ash, also used in 
rubbing down varnish; and rouge, made 
from sulphate of iron, and used for polishing 
glass. It will be observed that all of the 
abrasives mentioned are mineral products 
except the steel wool. 


are quarried and cut from 


‘Whetstones 
natural rocks found mostly in Arkansas 


Emery is second only to the diamond 
in hardness. It is the strongest abrasive 
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Half-Soling Rubber Overshoes 
to Give Longer Wear 


uN rubber overshoes are still in high favor 
as a necessary evil for keeping the feet 
dry in muddy or wet weather, any idea that 
promises to make the rubber give longer 
service should appeal to 
economical le. 

A friend OF the writer 
gets more than double 
wear out of his rubber 
overshoes_by half-soling 
them with rubber. He 
owns an automobile, and 
when the soles of his 
overshoes become thin, 
but are still watertight, 
he takes a torn and other” 
wise useless inner tube 
and cuts a half-sole from 
it. This half-sole is then 
cemented to the rubber 
shoe—after both sole and 
shoe have been cleaned 
thoroughly and roughened 
with sandpaper—u sing 
ordinary rubber cement 
and clamping or holding both tightly together 
so that a secure union is obtained. The 
same kind of cement is used as for repairing 
bicycle tires, and if used according to the 
directions that accompany it, a 
satisfactory job will result, 
An attached sole of 
this kind will often give 
longer wear than the 
original. If the heels 
also areworn, they can 
berepaired in the same 

manner. If you can- 

not procure an old 

rubber inner tube, 

most any kind of pli- 

able sheet rubber will 

do, providing it is of 
the’ proper thickness. 
Halfsoles for arctics have 
been made from a piece 
of large-size rubber hose, 
split and straightened, 
and have given excellent 
service. The rubber used 
for this purpose must not 
be hardened from age. 

If it is not possible to procure an old piece 
of rubber, an extra half-sole or heel can be 
purchased from a rubber dealer. These 
come in different sizes and shapes. 


Simple Designs for Sheet Metal Working 


‘VI.—Method of developing patterns for elbows of various shapes 
By Arthur F. Payne 
Director of Vocational Education 


‘0 the students who have been follow: 
ing and working out the problems 
in this series of articles, the six 

elbows drawn and described will be simple 
to develop. The first three—the square, 
oblong and oval elbows—are in common 


fig 


y use. The others are 
used 
1s for special pur- 
will make good 
to place in shop 
a proof of ability to 
and make unusual 
The patterns for all of 


develop 
pieces, 
these six elbows are developed 


tom B. It will be necessary to develop the 
pattern for one piece of the elbow, the same 
as in the round elbow. In this case the 
pattern is developed for the part marked A. 
The seam is indicated in the center of the 
short side of the elbow (see bottom view B). 
Moving clockwise around the bottom view, 
number each point 1, 2, 3, 4, § and 6 as 
shown. Lay off the base line C-D, finding 
the correct length by taking the distance 
1 to 2, 2 to 3, 3 to 4, 4 to § and § to 6, from 
the bottom view B. Run these points up- 
ward from the base line as indicated by the 
fairt lines, then from the joint line project 
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‘The square, the oblong and the oval elbows are in common everyday use and the method for their 
development is exactly the same as that for making the pattern for the ordinary round elbow 


in exactly the same way as the pattern for 
the ordinary round elbow illustrated in the 
first article of tbe series (June, 1917, issue). 

The square elbow, Fig. 1, is the simplest 
to make. First, draw a front view of the 
elbow shown at A and then draw the bot- 


the points of intersection to the pattern, 
marking each point with a cross where it 
intersects the similarly numbered line com- 
ing up from the base line C-D. Connect 
these crosses with straight lines and the 
result will be the pattern as shown. Allow- 
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ance must be made on the pattern for the 
locked seam on the seam edges and also 
for a lap seam where the two pieces of pipe 
meet at the joint line. 

‘The oblong pipe, Fig. 2, is worked out in 
exactly the same way. The pattern for the 


Pattern 


FigS 
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Pattern 
Seam * 
Fig.6 
‘These elbows are used only in special places 
and for making an exhibit of the shop's work 


oval pipes Fig. 3 is developed by a combina- 
tion of two simple methods that may prove 
to be somewhat confusing unless carefully 
worked out. One of the methods is used in 
developing the pattern for the round elbow 
in connection with the one just described 
for the oblong elbow. As usual draw the 
front view A; next the bottom view B. 
Make the seam as indicated, number it 1, 
then where the half-circle on the end begin 
mark that point No. 2. Divide the half- 
circle into eight equal parts as indicated. 
Repeat this operation on the. half-circle 
on the other end. Number all points con- 
secutively from 1 to 20. Transfer the 
distance between these points to the base 
line C-D. Project these points upward, 
then as usual project the points from the 
bottom view upward to the joint line on the 
front view and then over to the pattern 
until the line intersects with the similarly 
numbered line coming up from the base 
line. Make a cross at these points of inter- 
section and connect them with a free hand 
curve, which will give the complete pattern. 
Make allowance for seams and laps. 
‘The patterns for Fig. 4, 5and 6 elbows are 
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developed in exactly the same way. The 
steps are: (1) Draw elevation marked A. 
(2) Draw the bottom view marked B. 
(3) Space the bottom view. (4) Draw the 
base line C-D. (3) Transfer the spaces 
from the bottom view B to the base line 
C-D, (6) Project upward the points from 
the base line. (7) Project points from the 
bottom view B upward until they intersect 
with the similarly numbered lines coming 
up from the base lines C-D. (8) Make al- 
lowance for the locked seam and for the lap 
seam where the two pieces of pipe meet. 


Table Leg Sliders Made of Shotgun 
Shell Wads 


Gee noiseless sliding casters or domes 
can be made for chairs and tables 
by taking some heavy felt or fiber shot- 
gun shell wads and securing one to the 
bottom of each chair or table leg, tacking 
through the side of it with carpet tacks, or 
small finishing nails. —H. K. Cappo. 


Blue Print Drying Rack to 
Hang Over Sink 
NEAT and inexpensive blue print 
drying rack can be made as follows: 
First obtain two pieces of wood 134 in. 
square by 30 in, long and drill holes in them 
4 in. apart and large enough to admit a No, 


Drain, 


Bracket 


dip Fig 


N\ 


Bracket 


A bracket for hold- 
ing wires from which 
blue prints may be 
suspended over a sink 


Figs 


22-gage wire, as shown in Fig. 1. Two iron 
brackets fastened to the wall by wood 
screws hold the two pieces in place. The 
frame is now wired as indicated, and the 
ends of the wire fastened by staples as 
shown in Fig. 2. The clip, Fig. 3, is of 
spring phosphor bronze. Two of these are 
required for each wire for holding the 
prints.—Frank Harazim. 
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Simple Die Casting for the 
Home Shop 


SIMPLE and easily made mold for the 

use of the home mechanic is shown in 
the illustration. It consists of a length of 
tubing of any convenient material, cut 
longitudinally into two equal parts. ‘Steel 
caps fit close over both ends of the two 
parts of the tubes, holding them firmly to- 
gether and in line. In use, one-half of the 
shell is first 
filled with plas- 
ter of Paris, a 
Block of wood |. 
being used at 1a 
each end to re- 
tain the plas- 
ter. The pat- 
tern, having 
been oiled with 
lard, or with 
graphite-filled oil, is embedded 
halfway in the plaster. After 
the plaster is set, the surface 
of the first half of the shell is 
carefully wiped over with 
graphite, and then the second 
half is filled in the same wi 
The parts thus placed to- 
gether are all capped and put 
away to set. 

When the plaster has set 
and become dry the caps are removed, the 
tube taken apart, and the pattern removed. 
‘The core A is now set and the pouring gate 
B and riser C are cut in the plaster. The 
parts are then put together and the caps re- 
placed. The mold is then ready. 

The great advantage of this mold is that 
its alinement is positive and automatic. 
This mold is intended for white metal, 
pewter and metals fusing at low tempera- 
tures. The drawing shows how the gates 
and risers should be located with reference 
to the pattern in all castings. If the mold 
is well dusted with graphite before each 
cast, and a proper number of cores supplied, 
a number of castings can be made from it. 

‘This mold is especially adapted for mak- 
ing metal patterns to take the place of 
wood.—J. B. Murpny. 
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Expansion Shield for Screws Made 
of Sheet Lead 
VERY good expansion shield is made 
from sheet lead rolled up to such a 
size as to snugly fit the hole. 


Mold made in 
plaster to shape 
metal castings 
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Painting on Cemented or 
Concrete Surfaces 


Wien paint is applied directly to 
cemented surfaces the free lime in 
the cement will saponify the oil of the 
paint and destroy its integrity so that 
finally the paint will peel off. After such 
a surface has been exposed to the elements 
for about a year, paint may be applied 
with little danger of deterioration. But 
this is not sure. 
One of the 
early processes 
for neutralizing 

~ the free lime 
was by the use 
of dilute muri- 

atic acid of 7 

or 8 per cent of 

concentration 
mixed with 
water. But it 
was soon found 
that the acid 
used to neutral- 
ive the lime 
converted it into calcium chloride, 
inj 1g the cement surface so that 
it crumbled or pitted badly. An- 
other and better method of pre- 
paring the surface consists in the 
application of carbonate of am- 
monia, 10 Ib. to 45 gal. of water. Insoluble 
calcium carbonate was formed and a large 
amount of ammonia was liberated. This 
preparation does not injure the surface of 
the cement, When used on a mortar plas- 
ning lime, as in building a stucco 
etter to apply two weak 
solutions of this kind, rather than one 
strong solution. 

But the best treatment is with zinc 
sulphate, used with water of equal weight. 
This wash is put on with a brush having 
stiff bristles. The chemical effect is in 
changing the caustic lime into calcium 
sulphate or gypstim, and zinc oxide is 
formed in the pores of the cement. This 
treatment has no injurious effect on the 
cement surface; on the contrary it makes 
it fit to take and hold the paint. This 
method of preparing cement for paint has 
been well tried out and is reliable. 

The following formula for painting on 
concrete or cement may safely be followed: 
For the first or priming coat, after the sur- 
face has been sized with the zinc sulphate 
solution and is dry, mix 100 Ib. pure car- 


172 


bonate of lead, 4 gat. genuine kettle boiled 
linseed oil, or 9 gal. pure raw linseed oil, 
with 344 pt. of Japan dryer and 1 gal. of 
turpentine. The second coat consists of 
100 Ib. carbonate of lead, 4 gal. pure 
linseed oil (44 boiled and 2¢ raw) or 4 gal. 
pure raw linseed oil and 1 pt. of turpentine 
dryer. The finishing coat is prepared from 
100 Ib. carbonate of lead, 334 gal. pure 
linseed oil (14 boiled and 34 raw, or 324 
gal. pure raw linseed oil and 1 pt. turpen- 
tine Japan dryer) and 1 pt. of pure gum 
turpentine. ‘All these ingredients should 
be the purest and best of their kind. 
Inferior materials are likely to give un- 
satisfactory results. Zinc white is too hard 
for concrete painting. 

Red lead is a very good pigment for the 
first coat on cement. It is more impervious 
to water than white lead, is elastic, and 
dries well. But if light color is to be placed 
on it there is likelihood of the red staining 
the light coat, unless a heavy second coat 
is applied. 

As certain pigments are affected by an 
alkali, only those immune to lime should 
be used in painting over cement. For buff 
use yellow ochre; for a light yellow use 
zine yellow (zinc chromate); for red use 
red ochre or bright iron oxide; for blue use 
ultramarine blue, preferably the sulphate 
ultramarine; for green use ultramarine 
green or oxide of chromium green; for 
white use zinc sulphite (lithopone), zinc 
white not being desirable on account of its 
hardness or Jack of elasticity; for black use 
mineral black, black oxide of manganese, 
black oxide of iron; for gray use graphite 
and lithopone, or lithopone and mineral 
black. All earth pigments are safe with 
lime; Venetian red gives a pleasing color. 

In painting on cement it is customary to 
use plenty of turpentine, rather than much 
oil. Also very little dryer should be used. 
By using boiled oil we escape the use of 
dryers entirely. Some painters use all 
turpentine for the thinning of the first 
coat, or nearly all, with little oil, though the 
oil is increased with each successive coat 
of paint. If the finish is to be dead or with- 
out luster the first coat is thinned with 
turpentine only, making the paint very 
thin, adding a little varnish as a_ binder. 
The next coat is similar. The third coat 
should be thinned with 3 parts boiled 
linseed oil and 1 part turpentine. The 
finishing coat is thinned out with turpen- 
tine, with a little varnish as a binder. 

A number of special coatings for cement 
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are on the market, guaranteed by the 
makers to be proof against alkali, The 
waterproofing qualities of some of these 
preparations are overdrawn. To test such 
a liquid, take a fairly porous brick and 
apply to it as many coats as would be 
placed on the cemented surface; but two 
coats are better than one in ‘any case, 
particularly where a very light color is to 
be used. Let the brick dry, then weigh 
it, make a note of the weight, then place 
the brick in a vessel with water just 
sufficient to cover the brick; after about 
one-half day remove brick, wipe off 
moisture, again weigh it, and compare 
with weight previously noted. The differ- 
ence in weights will show amount of water 
taken in through the paint. 

Try different paints. The one that shows 
the greatest water-resisting power is the 
one to use. Where concrete silos are used, 
a waterproof paint is useful. On the inside 
it prevents the liquid from the ensilage 
from soaking into the wall, and as silage 
is acid this would injure the coating of 
Tar is often used as a coating for 

and it does very well. 


number of so-called colorl 
cement coatings on the marke! c are 
intended for use where the color of the 
cement is to be preserved. They are also 
largely used as a preservative for limestone, 
sandstone, etc. The oldest used preser 
tive for this purpose is paraffin, applied 
hot with a brush, Concerning the useful- 
ness of the colorless liquid coatings, some 
of them are of some value in retarding 
moisture, but all are found lacking in the 
following respects: They emphasize any 
defects in, or difference in, color of concrete 
construction; they impart to concrete a 
soggy, water-soaked appearance; they do 
not render it impervious to water for any 
great length of time; they do not decorate. 
The following process for painting ce- 
ment surfaces is favored by many expert 
painters. Slake a half-bushel of fresh stone 
lime in a barrel, and add in all 25 gal. of 
water; when cold, after slaking, add 6 
gal. of pure cider vinegar and 5 Ib. of the 
best dry Venetian red. Mix well and pass 
through a fine strainer. Thin to the con- 
sistency of thin cream. Apply a coat of 
this to the cement, and after a day or so, 
or when dry, apply a coat of red lead mixed 
in raw linseed oil. When the red lead 
paint has become dry any other colored 
paint may be applied, but care should 
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be taken to keep the red lead from working 
up into the paint above it, if the latter is a 
light color; hence the coat next to the red 
lead should be rather stout. Or you may 
make the second coat of paint with plaster 
of Paris and boiled linseed oil to the con- 
sistency of buttermilk, added to a batch 
of white lead paint made of the same 
consistency as the plaster paint; mix well 
together, and thin out to a brushing con- 
sistency with turpentine. This coat should 
be made as heavy as you can well brush 
it out. The next or finishing t should 
be ordinary oil paint, drying with a gloss, 
the same as used on outside woodwork. 
The reason for applying the plaster paint 
is that it prevents the subsequent coats of 
paint from wrinkling or running where 
much paint is to be applied. It must be 
made to dry quickly, by means of dryers, 
so that you will not make the mistake of 
applying the succeeding coat prematurely, 
in which event there would be cracking 
of the paint. Observe particularly that no 
plaster is to be added to the last coat. 

It should be said, in conclusion, that no 
oil paint is really waterproof, | because 
linseed oil is not proof against’ moisture. 
This can readily be demonstrated by sub- 
jecting a dry coating of linseed oil paint to 
the action of water. Note how the c 
whitens and swells, showing that the oil 
has taken up water.—A, Asuwn KELLY. 


Two-Speed and Reverse Countershaft 
for a Small Lathe 


HE. countershaft illustrated was de- 
vised and built for small screw 
cutting lathe which was used for a great 
iety of work, from turning hard steel 
speed wood turning, thus requiring 


Pulleys of different diameters with three ship- 
per levers to provide many different speeds 


a wide range of speed. Two forward speeds 
and one reverse were provided, and as the 
lathe was furnished with back gears, the 
arrangement gave twelve speeds for normal 
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use and six for the reverse, the speed range 
running from 30 to 1000 r. p. m. 

‘The three shipper levers were arranged 
conveniently near the head of the lathe, 
one behind the other, the low-speed lever 


‘Showing position 
at shipper levers in 


relation to lathe head 
Ls 
Shipper 
few basin levers 
Ls. 
Hs 
| | Lathe cone 


Three levers to op- 
erate the belts for 
two-speed forward 
and one backward 


in front, next the high speed and then the 
reverse, which happened to be an iron 
lever. Had it not been of iron it would 
have been provided with a different shaped 
handle so that the operator would not be 
likely to throw it in by mistake. Tight 
and loose pulleys without friction clutches 
were used, those on the countershaft being 
of the same size, of iron, while the line 
shaft pulleys were of different «diameters, 
and were of the straight face wooden 
type-H. H. Parke. 


The Damage Caused by Running 
Tires Deflated 


UNNING a tire deflated for even a 
short distance is harmful to the tire 

and extravagant. When traveling at a very 
high rate of speed it may of course require 
some time to bring the car toa stop.’ But 
a certain amount of damage is done every 
second of deflation. A soft or flat tire on 
a front wheel can always be noticed by the 
difficulty in steering the car in a straight 
course—the steering wheel naturally veers 
toward the side of the flat or soft tire. 
If there is a deflated tire on the rear 
wheel, pounding and bumping will be 
noticeable. A rear tire ridden flat very 
far will result in damage-to the differential. 
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A Jack to Keep Automobile 
Weight from Tires 


SIMPLE jack for lifting the wheels of 

an automobile from the floor, to keep 
the weight from the tires while it is standing 
in the garage, is shown in the accom- 
panying illustration. It is made of 2 by 
5-in. material hinged together 
with strips of tin. stock 
fastened to the lower block. 
The lower block should be 
about 3 in. high and the 
second block should be 
long enough so that the 
combined length of the 
two will be about 1 in. 
longer than the distance 
from the underside of the 
hub to the floor, The 
method of hinging the 
blocks together and the 
manner of using them 
are clearly shown. It is 
necessary to build four of 
these, one for each wheel.—ABNER B.Suaw. 


Camera Focusing Screen for Fine 
Detail Work 


HEN the amateur photographer is 
confronted with the need of making 

a picture of an object in which the detail 
is very fine, he may find the ordinary 
focusing methods not sufficiently exact. 
At a slight expense, any camera with a 
ground glass focusing arrangement can be 
equipped with a superior focusing screen 
equaling those employed in high-class 
photo-mi 

crography. 
Take an 
unexposed 
plate having 
a single 
coated 
emulsion of 
the size used 
in the cam- 
era, and expose it for one second in the 
dark room to a candle at a distance of 10 ft. 
Developing and fixing in the usual way will 
yield a plate with a slight tint of gray. 
The emulsion with its exceedingly fine 
particles of silver thrown down makes a 
focusing screen of much finer grain than 
the surface of the ground glass which comes 
with the camera. The class of work which 
calls for this kind of screen requi 


‘Microscopic focusing through 
the clear places in a screen 


An individual wheel jack to keep 
‘automobile weight from the tires 
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focusing glass to examine the image. The 
three-legged type with adjustable glass can 
be purchased at reasonable cost from almost 
any dealer, and is preferable. 

Another way to do fine focusing is to get 
fine cover glasses used in mounting speci- 
mens for examination with a micro- 
scope and fasten them to the ground 
glass with Canada balsam. Since the 
balsam has the same 
index of refraction as 
glass, these fine spots will 
appear as clear glass. 
Now place the focusing 
glass partly over one of 
the cover glasses and 
focus on the surface of 
the ground glass, paying 
no attention to the image 
of the object to be photo- 
graphed. Now focus the 
image on the screen, 
examining it not on the 
ground glass but in the 
clear space of the 
glass. The image being examined is 
the clear glass and is not distorted by irregu- 
larities of surface, however small. Such 
exact methods can’ yield proper results only 
when the sensitive plate at the time of 
exposure is in exact register with the image 
obtained on the screen.—C, E, Drayer. 


Lathe Centers Used as a Clamp 
for Gluing a Box 


Tate absence of a clamp large enough to 
hold a box I desired to glue, I used the 
centers of my lathe as shown: The cone 
centers were removed and a faceplate used 
in both head and tailstock. The box was 


Box. 


‘Wood block, 


mtg 


= 
‘The screw of the tailstock served the purpose 
of a carpenter's clamp for gluing the work 


placed between these parts and the tail- 
stock screw tightened. This held the 
parts firmly together while the glue 
dried. It is necessary that a box have its 
sides and ends perfectly square for gluing in 
such a clamp, as the face-plate surfaces are 
perfectly true and will press the parts 
together in a straight line —Joseru Purpy. 
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-or greatly lessen i 
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Applying a Change-Speed Device 
to an Automobile Clutch 


NVENTORS have made many efforts to 

provide a change-speed mechanism for 
automobiles in order to dispense with the 
unsatisfactory gears now universally used. 
A system, to be effective, should be so 
arranged as to avoid intermeshing gears. 
For availability of control the ratio of speed 
should be indefinite, the speed increased or 
decreased by the simple movement of a 
wheel or lever, and devoid of friction while 
in operation. 

The hydraulic system has been exploited 
in various ways, but 
the devices, as here- 
tofore constructed, 
showed certain dis- 
advantages, namely, 
the liability of the 
expansion of the oil 
to such an extent as 
to injure the device 


efficiency; the in- 
ability to make the 
device small enough 
for easy installation; 
the great weight in- 
volved; the necessity for using both pumps 
and motors, and the slip due to leakage past 
the working parts. 

‘The foregoing objections appear to be 
overcome by a new development of the 
hydraulic drive, which utilizes the clutch as 
one element in the change-speed mech- 
anism. The entire device occupies but a 
little more space than the male part of the 
standard clutch, which it displaces, as no 
clutch is necessary in using a car with this 
invention, 

‘The drawings give a comprehensive view 
of the device, as all of the elements are 
shown in the two views. The body of the 
device is a cylindrical shell, the perimeter of 
which fits the standard clutch element 
inside of the fly-wheel. This is held in 
place either by friction or by means of cap- 
screws, so that it is permanently fixed to 
the wheel. 

The rear side of the shell has a removable 
plate, the mechanism for changing the 
speed being secured to the inner surface of 
the plate, while the reversing mechanism is 
on the outside of the plate. 

Within the shell are four radially- 
disposed cylinders, each cylinder having 
within it a piston, suitably packed with 
rings, following the usual practice. The 


‘The speed fe changed by ais préseure applied 
to the four cylinders used instead of the clutch it 
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stub-shaft, which enters the rear plate of 
the shell, has a single crank to which the 
four connecting rods are secured, so that 
the pistons have a successive motion to and 
fro as the shell turns, provided, of course, 
that the oil is confined in the pistons. 

The head, or outer end of each cylinder, 
has ports on two opposite sides, the outer 
surface of each cylinder, along the ports, 
being planed flat and ‘covered by slide 
valves which move axially, or parallel 
with the stub-shaft. The valves are L- 
shaped and provided with suitable openings 
to co-ordinate with the ports of the cylin- 
ders, each valvebeing 
designed to open or 
close the ports of 
two adjoining cylin- 
ders. To effect this, 
each L-valve has a 
stem which passes 
through the remov- 
able plate of the 
shell, the outer ends 
stems being 
rigidly attached to a 
rim which, although 
turns with the 

shell, is, neverthe- 
less, easily adapted to connect with an 
operating lever. 

It is obvious that, as the cylinders are 
rigidly attached to the shell, the stub-shaft 
will not turn if oil is permitted to freely 
pass in and out of the cylinders. The only 
effect in such a case would be to produce a 
reciprocating motion of the pistons. When, 
however, the driver of the car moves 
forward the lever which causes the L-valves 
to travel inwardly, and the ports of the 
cylinders are closed thereby, the pistons are 
restricted in their reciprocal motions, and 
the shaft turns, the rate of speed, relative to 
the engine speed, being dependent on the 
quantity of oil which is displaced at each 
revolution. _ If the ports are entirely closed, 
then the stub-shaft will travel at the same 
rate of speed as the engine-shaft. 

It will thus be seen that there is no 
appreciable loss of power, and the slight 
amount of oil which escapes past the valves 
imparts a resiliency, or flexibility, to the car 
comparable to the electric or’ magnetic 
drive. There is not a single gear in the 
entire mechanism for driving the car 
forward. 3 

For reversing, however, a train of gears is 
employed; or conical friction wheels may 
be used. A small bevel gear is fixed to the 
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removable plate, so that the stub-shaft 
turns therein freely. A similar gear is 
mounted on the stub-shaft so that it also 
revolves thereon. A pair of bevel gears 
between the aforementioned loose gears, are 
mounted on spindles attached to the 

- journal-bearing plate, which cause the loose 
gear on the stub-shaft to travel in a direc- 
tion opposite to the cylindrical shell. 

The fork which is connected with the 
usual clutch-pedal is used in this device for 
reversing purposes. The fork engages with 
a grooved chuck which has radially- 
disposed tongues, designed to engage with 
suitable radial grooves in the hub of the 
loose gear. As the grooved chuck turns 
with the stub-shaft, although free to move 
to and fro a limited distance, it can be 
thrown readily into engagement with the 
gear, and thus be turned by the stub-shaft 
in a direction opposite to the fly-wheel or 
engine-shaft. 

Several features of interest may be noted 
in this device. The pump itself is also the 
motor, thus eliminating at least one half of 
the elements usually employed. The 
double pressure used with the pump and 
motor systems, is avoided, hence less heat 
is generated. Aside from this, the oil 
merely flows in and out of the cylinders, and 
the friction of movement through long and 
tortuous ducts is avoided, thereby greatly 
increasing the efficiency of the device. 

One of the most important advances, 
however, is in the provision for taking care 
of the oil expansion. In hydraulic systems 
the cases containing the mechanism must 
be entirely filled with oil, or with the 
liquid used to provide the transmission. 
In this invention the pistons are just as 
effective if the shell is half filled, for the 
reason that the ports are at the outer ends 
of the cylinders, and as the shell revolves 
the oil is thrown outwardly by centrifugal 
force so that the ports are always sub- 
merged with oil and are capable of taking a 
full charge without drawing in air. 

Fully half of the cubical contents of the 
shell may be devoted to air, or a partial 
vacuum may be formed therein, thus taking 
care of any undue expansion. ‘It has been 
found that a large part of the heat de- 
veloped and maintained in the hydraulic 
systems was due to the expansive force 
exerted on the oil itself, so that large 
chambers were necessary for this purpose. 
In a system using two gallons of oil, the 
expansion of the oil has frequently meas- 
ured over two quarts. 
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Softening Carbon with Steam in 
the Automobile Engine 


‘HE greatest enemy to the free running 
of an automobile is the carbon which 
collects in the cylinders of the engine. The 


Injecting water in a smalll spray into a gasoline 
‘engine to soften and partly remove the carbon 


carbon may be softened and to a certain 
extent removed by running water through 
the cylinders with the gasoline, If a small * 
rubber tube D is attached over the ai ke 
on the manifold A and run into a pail E of 
water set at about the level of the carburet- 
er B, the engine, when running, will suck 
in the water and then discharge it as steam 
with the exhaust. After the tube has been 
removed the engine should be run for a 
few minutes to make sure that no water 
s in the carbureter. 
is is done every thousand miles 
the car will run much easier. A more 
thorough job may be done by removing 
inder head and scraping the carbon 
. After the steaming the carbon will 
be found soft so that most of it can be 
wiped away with a cloth. The rest is 
easily scraped off.—Winuiam H. Lacs. 


An Easy Method of Testing Gasoline 
Engine Compression 


AY important factor having material 
bearing upon the power output of the 
automobile engine is the amount of com- 
pression of the gas in the cylinders prior to 
ignition. If one cylinder has less compres- 
sion than the others, the engine will not 
pull smoothly under load, as the cylinders 
having the highest compression will have 
more power. An easy method of testing 
gas compression is outlined in the accom- 
Panying illustration. An ordinary tire 
pressure gage either of the dial pattern or 
the plunger type may be used instead of the 
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more accurate and expensive special pres- 
sure gage. The tire gages will register 
correctly in most cases, or at least will 
show closely the amount of pressure so that 
it may be compared in the different 
cylinders. 

An adapter fitting is necessary for use 
with a tire gage, and may be made without 
difficulty from cast-off parts found in any 
garage. A discarded spark-plug body 
forms the main portion of the adapter as 
shown at A. The inner tube valve-stem is 

rovided with a thread along its entire 
Feaeen for the check-nut used to keep it in 
place on the tube. A special washer of 
brass is filed out to fit the seat in the spark- 
plug body, against which the porcelain is 
clamped and the valve threaded into place. 
Of course, if the washer at the bottom of the 
valve-stem that fits inside the inner tube is 
large enough, this may be used. Other- 
wise, the valve-stem should be cut off and 
screwed into the special seat washer. 

The parts are assembled as shown at A 
and held together by pouring molten lead or 
babbit around the valve-stem, When the 
filling material cools, a tight joint is assured 
because the metal fills the threads in the 
spark-plug body and valve-stem. To use, 
the adapter-fitting is screwed into the 
spark-plug hole as shown at B. The 
engine may be cranked by the self-starter or 
turned by hand and the tire gage will show 


Lead or 
babbit 


A tire gage fitted in a discarded spark plug 
body to test the compression of a cylinder 


the compression in pounds per square inch 
existing in the cylinder interior if it is held 
in such a way as to depress the valve 
inside. A. comparison may be made be- 
tween cylinders by testing each in turn. 

If the compression is weak, there is an 
opportunity for gas leakage’ somewhere, 
usually around the piston rings or through 
the valves. The average compression in 
a gasoline engine when cold is 75 Ib. Some 


engines have less, others more, Compres- 
sion is determined by the volume of the 
engine combustion chamber as compared 
with the total cylinder contents. High 
compression engines are more apt to knock 
when carbonized than the low pressure 
engines—Vicror W. Pacé. 


Preventing Hinge Rods from Loosen- 
ing on an Automobile Hood 
O*: most low priced cars there is no pro- 

vision made to hold the hood hinge 
rods in position, and they invariably be- 


Riveted cap 


‘A round nut turned on the end of the hinge 
keeps an automobile hood from rattling 


come loose, due to the vibration, The 
illustration shows a method of eliminating 
this trouble. It is only necessary to pro- 
vide two end caps for the rods, one of which 
is fastened permanently while the other is 
free to be removed by using threads. It is 
also necessary to remove a portion of the 
hood to provide suitable clearance for the 
caps. The rods in their new form are held 
securely in position.—Apoura KLEIN. - 


‘The Proper Camber for the Front 
Automobile Wheels 


“Te is no specific standard for the 
camber or canting of front wheels 
outward at the top, but it is done or most 
of the cars, to make it easier to steer and 
turn the curves than would be possible if 
the wheels were perpendicular. This cam- 
ber of the front wheels of different cars 
varies from 14 in. to 144 in. between 
inside felloe measurements. If the wheels 
stand too far outward at the top, there is 
apt to be some binding effect at the axles, 
and the tires will not roll freely. 
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Making a Re-Winder for a Motion 
Picture Film 


ACER a motion picture film has been 
run through a projecting machine it is 
necessary to re-wind it upon another reel 
before it can be exhibited again. There are 
many devices on the market for doing this. 
For the amateur possessing a small machine 
and not wishing to purchase a re-winder, 
the device described herewith will be found 
adequate. 

‘The re-winder consists simply of two 
supports fitted with suitable shafts for the 
film reels to revolve upon, one of which is 
provided with a crank and ratio of gearing, 
to enable the speedy re-winding of films. 
‘The one described in this article is intended 
for the standard 1000-foot reels, which are 
about 10 in. in diameter, but the dimen- 
sions may be varied to accommodate larger 
reels, if desired. 

‘The supports are two posts, preferably of 
hard wood, 8 in. long and 2 in. square. At 
a point 1 in, from the top of each post a 
\Y-in. hole is bored through the center. 
from 1/16-in. sheet steel four plates are 
cut, two of them 2 in. square, and two 314 
by 2 in. The two smaller plates ‘are 
drilled as shown in the drawing with three 
\-in. holes, and screwed to the sides of one 
of the posts so that the central hole coin- 
cides with the hole in the post. This 
forms the bearing for the shaft which sup- 
ports the reel. ‘The two larger plates are 
drilled with four holes, and screwed to 
opposite sides of the other post so that the 
two central holes coincide with the two 


A film must be reeled back before it can be 

run through the projecting lantern again 
holes in the post. The reel supports are 
now completed. 

‘The shafts on which the film reels revolve 
are 44 in. long and are cut from 14 
brass tubing: At a point 134 in, from the 
end of one of these rods a 1/16-in. hole is 
drilled and a small brad driven into it and 
filed off, leaving a point about 3/16 in. long 
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projecting. This is to fit into the corre- 
sponding slot in the reel so that it will 
revolve with the shaft. The shafts are 
slipped into their bearings in the posts and 
held in place with collars and set screws 
— placed .on either 
| side of the posts. 


The shaft to 
which the crank 
is screwed is 214 


. long. After 

the shait is slip- 

1] ped through the 
jolewhichserves 
as a bearing, a 
large spur-gear 


is fastened to it 
close to the post, 


ae ———— 
Brad to enga: 
lot infin 
a 
Crank shaft rr 
Screw Shaft Screw Shaft, Screw 


Dimensions of the parts, plates and shafts 
for making a convenient ‘re-winder for films 


meshing with a smaller gear on the reel 
shaft. These gears may be of any con- 
venient size, but a good ratio is three to 
one, the smaller gear being 34 in. in diame- 
ter, and the larger one 24 in. 

‘The two supports now completed are 
screwed to a base consisting of a board 24 
in. long, 6 in. wide and 1 in. thick. To 
allow an inspection of the film as it passes 
from one ree! to the other, these should be 
placed about 20 in. apart, When it is 
desired to re-wind a reel of film, the collars 
on the protruding ends of the shafts are 
removed, the reels slipped in place, and the 
collars replaced.—Lucrus E. WINCHESTER. 


A Hard Finish for a Lunch 
Counter Top 
HE best finish for a bar or lunch coun- 
ter is linseed oil well rubbed into the 
wood when it is new, and often later on. 


A Storage House for Potatoes 


Use of pits, dugouts and masonry houses for the storage of 
potatoes as discussed by the U. S. Department of Agriculture 


OTATOES of the main crop can be 

stored _ satisfactorily throughout 

most of the United States in the 
dugout pit or potato cellar in some of its 
various forms of construction. No at- 
tempt should be made to store potatoes 
ofthe early crop, as they are usually sold 
for immediate consumption. 

While the dugout storage house is in 
most general use, concrete or masonry 
houses with frame superstructures are, 
perhaps, most 
satisfactory in 
cold climates, 
In some sec- 
tions,espe- 
cially ‘in the 
South where 
drainage is 
poor, insu- 
lated frame 
structures 
built entirely 
above the 
ground must 
be depended 
upon. 

The pri- 
mary pur- 
poses of stor- 
age are to 
protect the 
tubers from 
extremes of 
heat and cold and from light. Account 
also must be taken of conditions of hu- 
midity and ventilation and of the size of the 
storage pile. 

The temperature should be the highest 
at which potatoes will remain firm and un- 
germinated, and which will at the same 
time hold fungus diseases in check. Experi- 
ments with artificially refrigerated storage 
indicate that 36 deg. F. is sufficiently low 
for all practical purposes and that during 
the earlier portion of the jstorags season a 
temperature of 4o deg. just as satis- 
factory as a lower one except where 
powdery dry rot infection occurs. 

All natural light should be excluded 
from potato storage houses, because when 
the tubers are exposed to even modified 
light, they are soon injured for food pur- 


fo use trays or ventilators placed conveniently 


poses. A practical rule in regard to humid- 
ity is to maintain sufficient moisture in the 
air to prevent the wilting of the tubers and 
at the same time to keep the humidity 
content low enough to prevent the de- 
posit of moisture on the surface of the 
tubers. 

If too many potatoes are put in one pile 
they may become overheated and may 
deteriorate. About 6 ft. is a good maximum 
depth for piling tubers in bins, and the 
area covered 
by each pile 
also should be 
limited. A 
good plan is 
to insert ven- 
tilated divi- 
sion walls at 
intervals 
through the 

ile or bin. 

hese may be 
made by nail- 
ing relatively 
narrow boards 
on both sides 
of 2 by gin. 
uprights, I-in, 
spaces being 
left between 
the boards. 
General ven- 
tilation for 
the whole storage house usually is accom- 
plished through ventilating shafts in the 
roof. 


The two best methods are the most ex- 
masonry or concrete houses, and 
refrigerated storage houses. Pit- 
ting is the most primitive way, but if 
properly done in well-drained locations 
it is satisfactory in so far as the preserva- 
tion of the potatoes is concerned. The 
chief drawback to pitting is that the pota- 
toes are not always easily accessible in the 
winter. 

The dugout pit or potato storage cellar 
is probably more widely used than any 
other type of storage space. Fitted with a 
water-tight roof it is especially popular 
in the central portion of the United States. 
In the arid and semi-arid sections a type 
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with sod or dirt roof is in most general use. 
‘As a rule, the excavation for the cheaper 
structures of the dugout pit or cellar type 
when erected on a level or nearly level land 
does not exceed 3 ft. The 
soil removed from such an 
excavation, particularly if the 
dugout is of considerable size, 
is ample for banking the side 
and end walls and also for 
the roof. The cost of con- 
struction may be greatly 
modified according to the 
character of the location. 

In the cheaper dugouts, 
where the soil is of such a 
nature as to remain intact, i 
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house is not to be recommended for north- 
ern locations, nor is it advocated for the 
South except where poor drainage condi- 
tions will not permit the use of the dugout 


Bolt toextend into post 


Herd wood pins 
t ———-——_s] 
is allowed to form the side 


and end walls, the roof being 
supported on plates resting on 
the soil and held together by 
boards or joists. This form of construction 
involves a deeper excavation and a constant 
element of risk from acave-in. In the more 
expensive and substantial structures the 
side and end walls are built of concrete. 
Insulated frame potato storage houses 
are not used very extensively, As a rule 
they are better adapted to southern than to 


anels made in sections 
0" high from i's" material with 
‘space between. Each panel tobe 
temovableto regulate height of 
bin three sections high 


Footing for posts 
i Top View of panels H 


Section of a potato storage cellar showing 
method of constructing the aerated bin 
northern climatic conditions. The con- 
struction feature of such houses is_ the 
thorough insulation of their walls, ceiling, 
doors and windows. This type of storage 


A cross-section of an end elevation of a potato 
storage cellar successfully used on a western ranch 


or cellar style of house for the purpose. 

While it appears that the dugout is more 
or less familiar, a general description of 
one will be considered. Generally speaking, 
the potato cellar should be located in a 
spot convenient to the dwelling house, be- 
cause in very cold weather it. requires 
rather close attention to guard against 
the frost. Where side hills, or knolls, are 
available it is advisable to take advantage 
of them, because, as a rule, by their use 
better drainage and ground level entrance at 
either one or both ends of the house are 
secured. Where these conditions are not 
available and a central driveway is planned, 
an inclined drive, which should be carried 
back far enough to permit easy approach, is 
necessary. Where no wagon entrance is 
contemplated, provision is usually made 
for placing the potatoes in the cellar 
through an opening in the roof, in which 
chutes are inserted to convey the tubers. 
In this type of storage house a bulkhead 
entrance is provided in order to permit 
easy access for the removal of the stored 
crop. 

Occasionally, where the land is level and 
there is danger from irrigation seepage, the 
storage house is built entirely above the 
ground. In this case, while the construc- 
tion of the side and end walls and the roof 
is practically the same as the preceding, 
the cost is usually increased on account of 
the greater quantity of soil required to 
cover the roof and the side and end walls. 

Where a tough sod is available, such as 
that formed by flags or other wiry rooted 
plants, the side and end walls above the 
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ground may be constructed entirely of 
blocks of sod 2 ft. or more in thickness. 
One of the most unusual storage houses 
seen in the course of these studies was built 
entirely above the ground with the side and 
end walls constructed of bales of alfalfa 
hay. 
In the more expensive and substantial 
structures the side and end walls are built 
of concrete. The roof of the dugout, or 
cellar storage house, in the region under 
discussion is generally of unsawed lumber. 
Usually the rafters are cut from small 
trees. The whole roof may be covered with 
poles and these poles covered with s 
and soil, or the rafters may be covered with 
heavy woven-wire fence netting and then 
with straw and soil. 

In sections where rainfall is sufficiently 
heavy to render a straw or pole-covered 
roof undesirable, the potato storage cellar 
is constructed with a water-tight roof. 
Generally, the roof is covered with rough 
lumber and shingled. Occasionally a cellar 
is sheathed with matched lumber on the 
inside. This treatment provides a fairly 
well insulated roof, which requires but 
little further protection except in pro- 
tracted spells of cold weather, when a 
layer of straw or strawy manure is ad- 
visable. - 

The water-tight roof type of the western 
potato cellar is admirably adapted to stor- 
age in the northwestern and middle- 
western United States wherever good 
drainage can be secured. Furthermore 


Cross-section of a potato pit with layers of 
straw and earth and a perforated ventilator 


it is one of the most economical types of 
natural storage. 

A ventilator should be so constructed 
that the opening at the top is protected 
by a cap, which may be rigid or hinged. 
It should extead through the roof and into 
the cellar far enough to permit a swivel 
damper to be inserted and operated by a 
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spring or lever, or else a slide damper which 
can be opened and closed at will. The 
ventilator should be of sufficient size to 
admit a reasonable volume of cool air and 
facilitate the of warm air, 


While the total exclusion of light is an 


=== yo 


‘An insulated frame potato storage house 
used for storing the second crop of potatoes 


essential feature of the construction of a 
good potato storage house, it is necessary 
to have some light where workmen are 
engaged in sorting and preparing stock 
for the market or for seed purposes during 
the winter. Usually no provision is made 
for lighting the storage house by naturel 
light except that which may filter through 
the ventilator shafts when lifting the 
ventilator caps, or which may be obtained 
by opening the doors. This method of 
admitting light can be employed in winter 
only during mild weather. Light is ad- 
mitted in some storage houses by inserting 
a movable window glass or hinged window 
in the ventilator shaft. Such an arrange- 
ment permits the removing of the ventilator 
cap in severe weather without endangering 
the stored potatoes by lowering the tem- 
perature below the safety point. But this 
does not provide a wholly satisfactory light- 
ing system, and reliance must still be placed 
in a lantern or lamp. 


A Paste Lubricant for Starting 
Screws and Nails 


Beeswax and tallow melted together 
and put into a box or mold make a 
very good lubricant for starting nails 
and screws, Owing to the nature of 
the materials, this paste also prevents 
rust.—James M. Kane. 
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To Keep the Ends of Rafters 
from Spreading 


T frequently happens that ridge boards 

show a tendency to spread at the mitered 
joint. When they do, it is usually difficult 
to draw them and keep them together with 
nails, Even if 
they have been 
.drawn together 
they may spread 
later under 
changed atmos- 
pheric —_condi- 
tions. 

A simple, un- 
failing and’ per- 
manent way to 
cure this defect 
is to take a strip 
of galvanized sheet iron 124 or 2 in, wide 
and from 18 in, to 2 ft. long, depending on 
the size of the ridge boards, and nail it over 
the top of the joint as shown in the sketch. 
Care should be taken to make it fit tight. 
This can be accomplished by nailing one 
side fast, then bending and hammering 
the other end down and pulling it by 
skewing some of the nails. It will be 
found that the boards can be drawn to- 
gether tighter this way than by merely 
spiking them together. 


Making a Substantial Cardboard 
Pulley for Belts 


URN two metal washers of the re- 
quired diameter, having the center 
hole a tight fit on the shaft. Cut out 
enough cardboard disks to make the 
pulley of the required width. Soak these 
disks in hot beeswax and place them on the 


Galvanized 
iron strip 


A number of cardboard disks clamped 
‘between metal washers to make a pulley 
shaft between the two washers. After 
carefully squaring them with the shaft, 
clamp them tightly together with three 
screw-clamps. Between the clamps drill 
three rivet holes. Rivet together as tightly 
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as possible, leaving the clamps in place until 
all three rivets are in. After removing the 
clamps place three more rivets between the 
first three. The set-screw is made by 
screwing a wood-screw into a previously 
drilled hole, 

While the beeswax is not, absolutely 
necessary it aids-greatly in solidifying the 
pulley and affords an excellent grip to the 
belt.—Frank L. Matter. 


An Insulator and Fire Protector for 
a Stovepipe 


ECENTLY when cutting through a 
stone wall preparatory to running a 
Stovepipe, I found the pipe would be too 
close to a wood stud. Being without the 
proper chimney-pot, I made one from a 
small flower pot. 
I first made a saw cut all the way 
around, as in Fig. 1, then smeared the edge 
with cement, as in Fig. 2, and placed it in 


nee 


‘A flower pot used to make an insulator 
for a stovepipe passing through a wall 


the opening as in Fig. 3. To cut a pot like 
this it is better to use a grindstone instead 
of asaw. There is much less chance of the 
pot breaking —James M. Kane. 
A Solution for Electro-Plating 
with Aluminum 


ISSOLVE any desired quantity of an 

aluminum salt, such as the sulphate, 
acetate, or nitrate, in distilled water and 
concentrate these solutions to twenty 
Baumé in a suitable vessel to hold the arti- 
cles to be plated. 

The battery to be used should be three 
pairs of Bunsen cells with the wires coupled 
up for intensity and an anode of aluminum 
attached to the negative wires. The solu- 
tion should be slightly acidulated with its 
approximate acid heated to 140 deg. F. 
and kept at that temperature during the 
‘operation.—HerMan NEUHAUS. 
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A Lead Pencil Sharpener with Dust 
Collector Box 


'HE pointer consists of a box in which 

a wood cylinder is placed having a 
diameter almost 
the same as the 
box opening is 
wide. This roller 
is hung on a 
shaft, one end of 
which extends 


out for a thumb 
hold. Sand- jayeeorgyeredroy 


ler for pencil sharpener 
paper is tacked oe 


to the surface of the roller. After pointing 
the pencil the roller is turned to deposit the 
dust in the box.—G, P. Leumann. 


Sandpaper 


A Stain for Giving Wood a Brilliant 
Rose Color 


OOD and vegetable ivory can be 

colored rose-red without much diffi- 
culty by chemical precipitation. The color 
resulting from the following baths is very 
brilliant and uniform. The first bath con- 
of a solution of eight parts of potassium 
iodide added to a hundred parts of water; 
the second, two and a half parts of corrosive 
sublimate to a hundred parts of water. 
‘The wood is immersed for a few hours in 
the first bath, then placed in the second 
bath, where it acquires a beautiful rose-red 
color. After drying, it should be varnished. 
Both baths can be used repeatedly before 
renewing them.—HERMAN Nevnavs. 


Repairing a Fast-Pin Hinge Where 
Riveting Is Impossible 
OME time ago, having lost the key to 
my toolbox, I had to file off and with- 
draw the pins of the hinges to open the 
box. The hinges themselves were all 


An ordinary wire nail sharply 
bent and used for a hinge pin 


riveted on. When I attempted to replace 
the pins I found it impossible to rivet 
them, because I could not hit them hard 
enough to form the rivet. 


I used the box with loose pins until an 
easy solution occurred to me. This was 
to take long spikes, slip them through the 
hinges as far as they would go, and bend 
them sharply with strong pliers, as shown 
in the illustration, after which they were 
cut off half-way on the bend. 

This same method can with advantage 
be used in cases where it is desired to 
change a loose-pin butt into a fast-pin one, 
and where riveting is impracticable. 


Drawing Perspective Views by Mov- 
ing Paper on Board 


N the illustration is shown a method of 
rawing perspective views of machinery, 
buildings and the like. Instead of using a 
protractor it is only necessary to remove 
all the thumb tacks except the one shown 
at A, which is used as a fulcrum. When 
the sheet of paper is moved to the desired 


‘Swing drawing paper on board to get the 
Proper perspective lines with T-square 


angle of projection, proceed with the T- 
square and the triangles just as for plain 
horizontal and vertical lines. After the 
paper is set to the required angle the thumb 
tacks are replaced. 

While the paper is still set square with 
the drawing-board, the border lines should 
be drawn. The one marked B is used in 
connection with another marked C on the 
board for setting the paper, or a protractor 
may be used direct, if there is one at hand. 
The general layout should be penciled first. 
An angle of about 15 or 20 deg. is the 
greatest that is practicable with this 
method.—J. B. Murruy. 
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Removing the Point of a Broken 
Center Drill 


HEN centering shafts to be turned in 

a lathe it often happens that the 
center drill breaks off short. 
Tt is then very difficult to 
take out in most cases, but 
the following method over- 
comes the difficulty, Tak 
a small pair of spring di 
ders and insert the points in 
the flutes of the drill end. 
Tighten the nut until you 
have a firm hold on the drill; 
then simply pull it out. Be- 
fore making the attempt to 
draw out the broken part 
it is quite necessary to 
see that the drill cutters 
are not stuck in the 
metal as some damage 
might result to the divi 
ersif they should slip off 
when making the pull. 
—A.FreD W. Marort. 


broken center 
drill point 


A Safe Method of Joining Airplane 
Sections or Wings 


OINING together airplane sections or 

wings is not a matter to be lightly re- 
gaided, when you consider the danger 
to the aviator if a brace wire should break 
Juring the flight. 
The ordi ¥ 
method at pres- 
ent in use is not 
absolutely reli- 
able; for, should 
a brace wire 
break, the strut 
holding the top 
and bottom 
planes in  posi- 
tion may pull 
out of its socket 


Ubolt holding strut, socket 
and wingsin one rigid 


Gait and cause the 
‘A U-bolt placed at the airplane to _be- 


come uncontrol- 
lable. A sure 
and safe way to overcome this danger is 
clearly shown in the illustration. 

A U-bolt is used, each leg passing through 
the ends of the horizontal pieces and 
through the vertical strut and socket, 
connecting the wing bars, socket and strut 
all in one unit. Eyebolts, as used in the 
present methods, will not hold the strut 


joint of three pieces 
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should a wire break. The U-bolt construc- 
tion will not only hold the strut in position 
should a brace wire break during the flight, 
but it will also serve as wire terminals for 
the brace wires.—WM. GROTZINGER. 


A Closet Rod Which Will Accommo- 
date Several Suit Hangers 

ROD or pipe fastened lengthwise in- 

your clothes closet will be found 
a convenience. You can hook over it 
several clothes hangers in such a way 
that the clothes will not touch and can 
be slid back and forth, Any narrow 
pipe will do, or a fine self-made attach- 
ment will be found in the “robe rails" 
sold to auto owners for fastening in the 
car tonneau,—CLARENCE F, HuBBARD, 


Repairing a Broken Link in a Motor- 
cycle Roller Chain 
NOVEL yet very practical way of 
making an emergency repair on a 
motorcycle chain is illustrated. This 
link is easily made by’ bending two 


cotters of sufficient length and proper 
size to the shape shown. 
cotter is 


The bent 
end of the run 
through the 
lowing the longer end with 
the eye for the side plate. 
As will be seen, the split end 
of the cotter enters the eye 
of the opposite one, where it 
clinched. 

These pins are not hard enough to 
make a permanent repair, but they 
will help a rider out ina pinch and can be 
used until a more lasting link can be put 
in the chain.—J. R. ScHuLtz. 


Etching Photographs on the Surface 
of Glass 


HE. following is a simple method of 
etching photographs on glass: 

Cover the glass surface with a solution 
of gum made sensitive with bichromate of 
potash and print it under a negative. 
After the image is thus produced, dust it 
over with minium or red lead. The red 
picture obtained is fixed and burnt in the 
usual way. The easily soluble red glass so 
obtained should be treated with strong 
sulphuric acid, to produce a white matt. 
The picture will appear by transmitted 
light as a positive.—HERMAN NEUHAUS. 


A Modest Home at a Modest Price 


General plans for the construction of an 
all-the-year-around residence or a camp 


By Charles A. King 


‘N comparison with the past the present 
does not seem a propitious time to enter 
upon a building proposition, but there 

is slight assurance that future conditions 

will be much better. 

Just how much of a house may be built 
for a given amount of money is a problem 
upon which many who contemplate build- 
ing will welcome light. By applying the 
cubage method of estimating we can ap- 
proximate the size of house within which 
reasonable liberties may be taken with the 
plan, but it is not recommended as the 

asis of a contract. 

In the suburbs of the more important 
cities an expensive wooden building will 
cost about 17 cents per cubic foot at the 
present time. Concrete, stucco, and hollow 
tile will cost about 20 cents, while a brick 
dwelling of the better type will cost about 

cent more. In ordinary times a well 
tadehouse of the type shown in the sketch 
may be put up for from 8 to 12 cents per 
cubic foot, depending upon the cost of 
labor and materials in different localities, 
but at present the cost would range from 

10 to 1g cents. Probably 14 cents per cubic 

foot would pay all the bills connected with 

the erection of such a dwelling in the 
vicinity of most cities, while present 
building conditions prevail. 

Weiwill say that $2500.00 is the maximum 
amount which can be expended in the 


erection of such a house with the essential 
conveniences and some luxuries, finished, 
ready for occupancy. If we divide $2500.00 
by the price per cubic foot, say 14 cents, we 
will find the cubic contents of a house 
which can be built for that sum; in this 
case, 17,857 cu. ft. 

The basis of an estimate of this sort is 
the area enclosed by the average outside 
dimensions, exclusive of the porches. By 

ing this area by the distance from the 
cellar floor to a point which will include 
one half the average height of the roof 
from the plate line to the ridge, say 23 ft., 
we find 776 sq. ft. as the possible area of the 
ground floor, the size in this case, 24 ft. by 
32 ft. 4 in., exclusive of all projections 
beyond the rectangle, as shown in the ac- 
companying floor plans. Allowing 120 
sq. ft. for the area of the pantry, bathroom, 
stairway and chimney, we have 656 sq. {t. 
the area available for rooms. ‘This may be 
divided into four rooms containing upon an 
average 164 sq. ft. each, including parti- 
tions, closet and back entrance. A kitchen 
with an area of 120 sq. ft., a dining-room of 
, and a bedroom of 140 sq. ft., 
would permit a living-room of about 12 ft. 
by 21 ft., or containing 252 sq. ft. There 
would also a bedroom and trunkroom 
in the attic, a front piazza and back 
entrance and porch. With this data the 
planning of the house is reduced to a matter 
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of adaptation, arrangement and exterior 
design. 

There are several ways in which the 
initial cost of such a house may be reduced, 
or a better house built for the same money. 
It may be finished to the stage where the 
family can take possession and save paying 
rent elsewhere, and the family genius can 
do most of the work of finishing the rooms 
himself. Pipes for hot air heating, steam, 
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nailed directly upon the studding, or where 
it is not usual to build a cellar or to have 
more than a post or wood foundation, an 
appreciable saving may be effected. | In 
localities where prepared or metal roofing 
has supplanted shingles, and where labor 
or building materials are exceptionally 
cheap a more commodious house may be 
built for the same money. 

‘A camp of the size and type of the sketch, 


FIRST FLOOR 


TRUNKS 


SECOND FLOOR 


‘A general floor plan of the first and second floors of a moderate priced home that can be built for 
fan all-the-year-around residence or may be used with unfinished rooms as a camp in the woods 


hot water and gas, and wires for ele 


tures, which may be put in later, or 

s may be omitted, leaving openings 
future installation, heating the 
house with stoves and lighting with lamps 
in the meantime. The pipes for the com- 
plete bathroom equipment may be in- 
stalled and nothing but the seat put in at 
first, though the location of the bathroom 
upon the first floor makes it possible to 
omit everything but the seat connections 
if desired. Walls need not be papered until 
the house has thoroughly seasoned and the 
resulting plaster cracks treated. This 
customary in expensive houses for the sake 
of the permanent condition of the walls 
and not for economy. 

The exterior of the house may receive a 
priming coat and another coat of paint 
which will protect it for a couple 
and allow the outside to shrink all i 
it may then be puttied and two coats given 
which will insure the best possible results. 

In sections of the country where the 
climate will permit the use of drop siding 


with unfinished rooms, without a cellar or 
the conveniences necessary for a year-round 
residence, can be built for from 5 to 7 cents 
per cu. ft. above ground in localities wh 
supplies are easily obtainable. 
price economy must be used in the con- 
struction, though a piazza may be built 
the entire length of the front of the house. 


Grouping Sheet Music Into Books 
and Binding Them 


I be found very convenient to have 
sheet music arranged in little books, 
cach containing from six to ten selections. 
For instance, one book may be made up 
of_a group of waltzes; a second may con- 
tain a group of songs; a third a group of 
classical selections; a fourth a group of 
popular music, and so on.” Paper fasteners 
of the proper size may be used to staple 
the books, which should then be bound 
with strips of strong cloth tape. On the 
cover of each book may be written the 
names of the various selections it 
contains.—ALEXANDER V. BOLLERER. 


Amateur - 


Electrician 


Increasing the Efficiency of the 
One-Inch Spark Coil 


HE more advanced amateur usually 
turns his attention to power transi 


ble ‘data applying to the small spark-coil 
set. This necessarily works a hardship on 


the beginner, whose initial equipment gen- 
Therefore, a 


erally includes a spark coil. 
few practical _an- 


“And Wireless Operator 


transmitters become vastly more efficient 
when properly adjusted. I have visited 
many small stations that were not giving 
satisfaction, and usually located the trouble 
in the design or capacity of the trans- 
mitting condenser, or discovered that 
closed and open circuits were hopelessly 
out of resonance. In one instance a 
station was found to be using a condenser 
consisting of sixteen 12 by 14-in. plates 
across the secondary 


swers to various 
problems — encoun- 
tered in the opera- 
tion of the popular 
1-in. coil transmitter 
should prove help- 
ful not only to many 
newcomers, but also 
to more advanced 
operators who are 
troubled by inter- 
ference from badly- 
tuned small stations. 

The writer has 
raised the efficiency 
of his 1-in, coil 
transmitter to a 
point where he can 
consistently outdis- 
tance by more than 
two miles any 2-in. coil in his v' 
power input of only 15 Wat 
working directions for duplicating this set 
will be given; but a few generalizations 
must first be considered. 

It is a fallacy to suppose that the prin- 
ciples governing the installation and tuning 
of large sets do not apply to spark-coil 
transmitte: The author is aware that 
many beginners possessing small coils have 
attempted to tune their stations but have 
abandoned condenser and helix in disgust 
after noting a considerable decrease in 
sending radius. Little, if any, advantage 
as to distance is to be gained by tuning sets 
using coils smaller than 14 in., but larger 


‘The compact arrangement of the one-inch th 
spark coil when set upon the operator’s table 


terminals of a little 
114-in. spark coil. 
The spark discharge 
was spectacular, yet 
the range of the sta- 
tion was less than 
two miles, The er- 
ror of regarding the 
oscillation -trans- 
former, or helix, as 
a device to raise the 
voltage of the high- 
frequency currents 
traversing the open 
circuit seemed espe- 
cially widespread. 
The owners of the 
stations had tuned 
n by varying the 
positions of the helix 
clips until sparks 3 or 4 in. long jumped a 
gap inserted in the lead-in. Such evidence 
should convince the skeptic that haphazard 
application of the principle, not the princi- 
ple itself, is responsible for the poor results 
sometimes obtained by “tuning” a station 
of this type. 

Tests have convinced me that in con- 
nection with a spark-coil transmitter it is 
best to use a conductively-coupled pancake 
helix having a number of inductive turns 
in both the primary and the secondary. 
This necessitates the use of a transmitting 
aerial not more than 4o ft. in length (T- 
aerials excepted) with a lead-in not longer 
than 30 ft., and a very small condenser in 
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the closed circuit across the secondary 
terminals of the spark coil. The advantage 
of this arrangement is in line with the idea 
that a transmitter operates best at a wave- 
length 114 times the natural period of the 
aerial. Many amateurs extend their an- 
tennas to greater lengths, use only one or 
two turns in the secondary of the oscillation- 
transformer, and then wonder why their 


16.1 


‘Transmitting condenser constructed of glass 
plates coated on both sides with tinfoil 


range is not all it should be. It may be 
interesting to note that the author uses a 
4-wire inverted L aerial 55 ft. high and 
only 35 ft. long on the flat top portion. 

The aerial must be very carefully 
insulated. Use ball insulators on each 
wire in the flat top portion, electrose strain 
insulators on the spreader bridles, and 
porcelain cleats on the sway guys. 

‘The lead-in deserves as much attention as 
the aerial proper. Bunch the wires im- 
mediately beneath the aerial and connect 
with a No. 4 copper wire, insulated from the 
rod bylarge porcelain knobs. Unless already 
insulated, it is best to wrap the wire with 
electric tape where it comes into contact 
with the knobs. The wire should be 
passed through a porcelain tube when it 
enters the operating room. All joints must 
be securely soldered. The commonest 
cause of weak, swaying, fading signals is a 
loose, corroded connection in the aerial or 
lead-in. 

‘As the slate base of the ordinary light- 
ning switch is absolutely unfitted to prevent 
leakage into the ground of the high voltage 
currents, it is important that defective 
insulation at this point be remedied by 
raising the base on fiber strips. 

The saying that “a good ground is as 
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essential as a good aerial” is true, for an 
indifferent ground connection severely crip- 
ples any station. One of the reasons why 
ship stations can transmit so much farther 
with a given amount of power than many 
land stations is that it is possible on ship- 
board to secure a perfect ground. e 
range of the writer's station was increased 
thirty per cent. by running extra ground 
wires to the watertank up in the attic, to 
the gas-pipe in two places, and to the 
heating system as well, This was a great 
surprise, as I had been using a connection to 
the water pipe on the street side of the 
meter, that I considered excellent. Sta- 
tions situated on hilltops where there is 
little moisture in the ground due to down- 
hill drainage must take special pains to 
secure an efficient ground. 

Never forego an opportunity to reduce 
the resistance of any of the connecting 
wires, the lead-in, or ground connection. 
The greater their conductivity, the greater 
the radiation, and an increase in the sharp- 
ness and purity of the emitted wave will be 
noticed. 

Now for the set itself. We shall first 
consider the construction of the trans- 
mitting condenser. With hot water re- 
move the emulsion from five 3}4 in. by 444 
in. photographic plates, and coat three of 
them on both sides with tinfoil, leaving a 


‘Sp 


iP 


‘The helix has twelve turns of copper ribbon 
placed in notches sawed in cross sticks 


margin of 34 in. around the edges. As an 
adhesive use orange shellac, not white 
shellac. Next paint the two remaining 
plates with the liquid, and when i 
become sufficiently dry to be very s 
pile the five plates together as shown in Fig. 
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1. Plates 2 and 4 have'no tinfoil coatings. 
Press firmly together, and bind ith 
friction tape. Connection with the lugs is 
made by the use of spring clips, which may 
be bent out of copper ribbon. The con- 
denser is sealed into a wooden case with 
paraffin so that it is entirely surrounded by 
the wax. The bottom of the container 
should first be covered with melted paraffin. 

When this cools, put in the con- 
denser and fill up to the brim. 


tran 7 
COND 


Figs 
‘The instruments are arranged compactly and 
the hookups shown are used to tune the circuit 


Brush discharges (the fine violet spray 
noticed around the edges of poorly ‘built 
condensers) are thus eliminated, and this 
source of energy loss is done away with. 

The helix has twelve turns of 3¢-in. cop- 
per ribbon. Necessary diniensions are given 
in Fig. 2. Great care must be exercised in 
aking the slits for the ribbon. Clamp 
pieces A and B side by side and cut them 
simultaneously with a fine scroll s 

In wiring up the set use heavily insulated 
rubber-covered copper wire not smaller 
than No. 12. While copper or brass 
ribbon is an efficient conductor of high 
tension, high-frequency currents, it will be 
found rather clumsy to handle. Arrange 
the instruments compactly, and use the 
hookups outlined in Fig. 3. Short leads 
are desirable, but do not jam the instru- 
ments too close together. 

To true the set to 200 meters, place clips 
1 and 2 at the points indicated in Fig. 3. 
The closed circuit is then tuned to 200 
meters. To bring the open circuit into 
resonance with it, place clip 3 as indicated 
and vary the position of clip 4 until a 
receiving station receives the emitted 
signals at maximum intensity. The wave 
length of the set when tuned in this 
manner may be 2 or 3 meters out of the 
way, but this is near enough to the legal 
requirement for all practical purposes. It 
must be understood that these directions 
apply only to this particular set where the 
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closed circuit has been calibrated in 
advance to 200 meters. If a condenser of 
different capacity or a helix of different 
dimensions or design than that described is 
used, these turning instructions become 
useless. 

Many experimenters experience con- 
siderable difficulty in adjusting the vibrator 
on the spark coil. Stiflening the vibrator- 
spring with a wad of paper placed just 
behind, but not attached to the soft iron 
button, is effective in producing a mod- 
erately high, musical tone. Sometimes the 
rapidity of make-and-break can be in- 
creased by demagnetizing the soft iron 
button. This is heated red hot and 
plunged into water, the process being 
repeated several times. Sparking at the 
contact points, which causes a ragged note, 
can be minimized by shunting an additional 
condenser having about 300 sq. in. of ti 
foil, across the vibrator. Linen paper i 
stead of glass is used for the diciectric. Do 
not try to produce a 500-cycle pitch with 
the vibrator; you will only wear out the 
platinum contacts, and your range will fall 
off considerably. A clear-cut, solid note 
resembling that of Cape Cod will give the 
best result 


ps cannot be used with spark 
Good quenched gaps are efficient, 
but they do not give the spark a higher 
pitch than the ordinary straight gap, and 
their construction is much too difficult for 
the average experimenter to undertake 
with his limited workshop equipment. If 
not designed.with exactness and built with 
great mechanical precision, very serious 
energy losses result. At the present time 
there is no moderately-priced quenched gap 
suitable for small spark coils on the 
market. 

Judging from his own experience and 
from general observation the author is con- 
vinced that owners of 1-in. spark-coil trans- 
mitters who apply these principles to their 
equipments will save themselves much 
time and expense and may feel confident 
that their senders produce a minimum of 
interference.—Su: B. Younc. 


Automatic Cut-Outs for Use in 
Charging Storage Cells 
HOSE who charge storage batteries 


realize the need of some kind of 
protection for the batteries during the 
charge in case the voltage of the charging 
dynamo should fall below that of the 
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storage battery. As most charging gen- 
erators are wound with a very low. re- 
sistance in the armature this would of 
course put a short circuit across the battery 
and ruin it in a very short time. In some 


STORAGE BATTERES, 


A low resistance electromagnet in series with 
‘@ charging circuit to prevent a short circuit 


cases it would reverse the polarity of the 
dynamo. A very good way to prevent 
such occurrence is to insert a low resistance 
electromagnet in series with the charging 
circuit that will attract an armature which 
forms a part of the charging circuit, as 
shown in Fig. 
‘As seen in this diagram the armature, 
when against its front stop, forms the 
circuit from dynamo to the batteries. The 
magnet will hold the armature in contact 
as long as the voltage of the dynamo 
exceeds that of the battery, but as soon as 
the voltage becomes equal, the magnet be- 
comes de-magnetized and the battery cir- 
cuit is consequently broken by the armature 
being withdrawn with a spring against 
back stop, which makes a second 


STORAGE BATTERUS 


6.2 


Here we have one coil of low resistance 
‘wound with No. 12 wire in series and another 
coil wound with many tums of fine wire 


contact with a circuit having a local 
battery with a bell for giving the alarm. 
This arrangement, however, has one drat 
back in that its armature has then to be 
re-set by hand to complete the circuit 
when the dynamo is again started. In 
Fig. 2 is shown another diagram whereby 
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this function is performed automatically. 
It will be seen that another coil has been 
added. Here we have one coil of low 
resistance wound with No. 12. wire in 
series, and another coil wound with many 
turns of fine wire, No. 34 or 36, but con- 
nected in shunt. This shunt coil takes 
very little current and serves to draw the 
armature down to its front contact and 
close the battery circuit as soon as the 
generator has acquired sufficient speed to 
energize it. 

These diagrams are drawn simply to 
show the theory, but the finished article 
apts itself admirably to the ordinary 
se telegraph relay, with only one 
change which will probably have to be 
made in relay. Procure a Morse telegraph 
relay from any electrical house. These 


STORAGE BATTERIES 


6.3 


A telegraph relay having both coils rewound 
and connected in the line for actual use 


are generally wound for 35 or 150 ohms. 
Rewind both coils, one with as much 
No. 34 or 36 wire as it will hold neatly, 
and the other with No. 12; or, if your 
charging current exceeds 30 amperes, wind 
it with No. 10 wire to avoid undue heating 
which would char the insulation. As 
most relays have a small piece of No. 30 
ire, which forms a flexible connection 
between the armature and its bearing 
to preserve the contact, this will have to 
be removed, as it will not be able to carry 
the large current for which it will now 
be used. The plan is to remove this 
1 piece of wire and insert a piece of 
No. 14 wire in such a manner as not to 
give the armature too stiff a movement. 
However, this may not be necessary if 
the trunnions of the armature fit snugly 
in their bearings and preserve a good 
contact at all times. When you have 
both coils wound make the connections as 
in Fig. 3, which shows the apparatus in 
service. You may be able by the use of 
these diagrams to construct this apparatus 
without a Morse relay —W. A. PoLinc. 


A Practical Electric Vacuum Cleaner 


II.—The construction of the motor was explained 


last month. 
By L. E. 


‘HE shoe is constructed of black sheet 
iron 1/16 in. thick. The necessary 
dimensions are given in Fig. 10. The 

patterns should first be cut out of cardboard 
and then traced on the sheet iron to obtain 
the best results. The parts are cut out with 
a pair of tinner’s snips. They are then as- 
sembled as in Fig. tr. A little study wil 
show how they fit together. 
shown indicate where the pas 
together. After riveting, all the 


feet 


The 


joints are 


EXHAUST 


Now comes the housing problem 


Swindell 


soldered to add to the rigidity and make the 
fan-case airtight. Where the edges of the 
shoe touch the floor, U-shaped pieces of 
thin iron are used to enclose them. These 
are soldered in place. If desired, a rotary 
brush may be placed inside the shoe, which 
will materially aid in picking up lint, 
thread, etc., from the floor. On each side 
of the’ fan-case is a projecting piece of 
34-in. iron rod 34 in. long, which fits into 
a hole in the lower end of the handle. 


2 “cn ) 
A 
FIG. j i 
(2 


Pattems for cutting the sheet metal to form the airtight suction-box and shoe which inclose 
the fan of the motor, and the manner of shaping the fan blades and attaching the handle 
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These pieces are to be riveted to the under- 
side of the fan-case. A fiber wheel 2 in. in 
diameter is turned in a lathe and fitted to a 
U-shaped piece of strap iron 34 in. wide. 
Now rivet the wheel-support to the under 
side of the fan-case in such a position that 
the wheel will support about one-half of the 
weight, the other half resting on the shoe. 
The fan, Fig. 12, is cut out of sheet iron 
1/32 in. thick. There are six blades, in 
pairs. The three pieces comprising ‘the 
blades are to be firmly screwed to a brass 
hub, the dimensions of which are given. 
For added safety it is well to sweat the 
blades to the hub with solder to 
prevent them from becoming 
loose. The fan 
shaft by means of 
one of the screws 
used to hold the 
blades to the hub, 
the screw being 1/16 
in, longer than the 
others for this pur- 
se. 
The handle is 


SS 
yyy 9 
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Making an Electric Furnace for 
the Laboratory 


is often desirable to use a heat above 
that of the ordinary bunsen burner, for 
instance, to melt silver or gold or make 
calcium carbide or carborundum. To do 
this on a small scale, the electric furnace 
herein described will be found convenient. 
The material necessary consists of two 
standard-size fire bricks, two %¢-i 
light carbons 6 in. or more in length, and 
four porcelain knobs for supports. 
At the center in the top of a 9 by 414 by 
in. fire brick gouge out a hole 
in, in diameter and 1 in. 
deep with a cold chisel, then cut 
grooves as shown at 
A and B. These 
should extend from 
the surface 14 in, 
from either end to 
the hole at the cen- 
ter, where they are 
Y-in. deep and of 
sufficient width to al- 


about 1 in. in diame- 
ter and 214 ft. long. 
Two pieces of s 
iron are bent as 
shown and secured to 
the handle by means 
of two small bolts. 
On the under side of 
the handle a groove 
is cut to receive the 
conductor cord. A small one-point switch 
should be mounted on the upper end 
of the handle to control the motor. The 
connecting cord should be 30 ft. long, so as 
to permit of a large radius of operation 
from one electric socket. 

The dust bag is of any closely woven 
material, 30 by 8 in., of the shape shown. 
On the’ smaller end a coiled spring is 
sewed. This fits over the end of the exhaust 
of the fan. The other end is closed by a 
6-in. paper clip, the latter being supported 
by a small coiled spring fastened to the 
handle. 

The mechanical details of the machine 
are now complete. The motor and handle 
should receive two coats of black enamel, 
and the shoe two coats of aluminum enamel. 
If care has been exercised in the construe- 
tion of the vacuum cleaner it will present 
a very neat appearance and give as satis- 
factory service as ‘any electrically driven 
machine of its size. 


precious metals and for experimental use 
in making calcium carbide and carborundum 


low the carbons to 
slide free! 

The cover brick is 
about 414 by 44 by 
24% in. This should 
be gouged out slight- 
ly concave at the 
place in the bottom 
which is over the 
melting pot. ‘This is 
done to help reflect the heat into the melt- 
ing pot. The furnace is connected with a 
110-volt circuit through a water rheostat. 

‘A water rheostat capable of keeping the 
furnace running for an hour and a haif on 
8 amperes can be made by immersing two 
copper strips in a vessel containing at least 
14% gal. of water. Add enough ordinary 
table salt to allow sufficient current to pass 
through so an arc can be struck when the 
carbons are touched together. Then insert 
an ammeter in the circuit, strike an are and 
then add more salt until the ammeter reads 
five or six amperes. If it is desired to run 
the furnace for a longer period the rheostat 
should be built accordingly. 

To make carborundum crystals, mix the 
following: 2 parts sand; 3 parts carbon, 
(coal or coke); 1 part sawdust and a little 
common salt, Heap this mixture up 
around the carbons in the melting pot of the 
furnace, strike an arc and allow it to run for 
four or five hours.—E. R. Toomas. 


Wireless Work in Wartime 


IV.—The complete forms for sending official messages 
By John L. Hogan, Jr. 


HE complete international Morse 
code, including numerals and the 
more important punctuation marks, 

was given in preceding articles of this 
series, The second article, appearing in the 
September issue, explained the simpler 
methods of calling and answering by 
as well as the plan usually followed in 
acknowledging the receipt of radiograms 
and in securing repetition of words or por- 
tions of messages not correctly received. 
The complete forms for sending official 
messages have not been discussed, however. 

Radio telegraphic transmission is for the 
most part carried on according to a series 
‘of regulations agreed upon at the London 
International Radiotelegraphic Convention 
of 1912. This convention and the set of 
rules there formulated are given in full in a 
Pamebiet entitled “Radio Communication 

ws of the United States,” which may be 
secured for fifteen cents from the Superin- 


is perhaps best for the student to give 
his attention to the methods approved by 
the Director of Naval Communications. 
‘These are given very fully ina “Handbook 
of Regulations” of the U.S. Naval Radio 
Service which was issued about four years 
ago and which is brought up to date by 
means of supplements issued from time to 
time. Additional information may be 
found in the Navy's “Commercial Traffic 
Regulations” of 1915. The scheme used 
is an elaboration of the London Convention. 
and agrees with its rulings. 

In the first place, a station wishing to 
communicate with another, first sends out 
a radio call by making the attention signal 
(dash-dot-dash-dot-dash), the call letters 
of the desired station three times (KUR 
KUR KUR, for example), the word “de” 
(meaning “‘from"), and then its own call 
letters three times (for example: KSW 
KSW KSW). This is usually followed by 


FIG. 15 


A station wishing to communicate with another first sends out a radio call by making the atten- 
tion signal, call letters of the desired station three times, then its own letters three times and a cross 


ndent of Documents at Washington, D.C. 
ry student of radio should get a copy 
of this booklet, since it contains, in addition 
to the report of the convention, much 
valuable information with regard to the 
licensing of radio stations, radio operators, 
the Department of Commerce Districts 
for the supervision of radiotelegraphy, etc. 
Although the London Convention is very 
specific as to certain of its rulings, it does 
not give in detail the methods to be fol- 
lowed in transmitting messages of various 
types. Each radio organization has certain 
peculiarities in this respect. One company 
will habitually use a system of symbols 
which are not entirely adopted by other 
radio administrations; but, fortunately, 
these variations are usually not serious 
enough to cause much difficulty. 
Inasmuch as the Navy Department is in 
entire charge of radio work during wartime, 


the finish signal (dot-dash-dot-dash-dot), 
although such procedure is not strictly 
official in the call. The station called, on 
hearing the signals, replies by giving’ the 
attention signal, the call letters of the call- 
ing station three times, the word “de”, 
its own call letters three times, and, if 
ready to receive, the “Go ahead” signal 
(“K"). If the station is not ready to re- 
ceive, instead of sending ‘‘Go ahead,” the 
operator signals “‘Wait"’ (dot-dash-dot-dot- 
dot) or some one of the official abbrevia- 
tions such as QRX (which means “Stand 
by; I will call you when required”) or 
ORW (which means “I am busy; please 
do not interfere” The list of abbrevia- 
tions is given in full on page 46 of the 
“Radio Communication Laws of the U.S. 
above referred to, and forms a very im- 
portant supplement to. Article XXII of 
the Convention regulations. 
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When stations calling each other are 
close by, or within easy communication 
distance, it is not necessary to repeat the 
call letters three times either in calling or 
acknowledging. For instance, a so-called 
“short call” might be as follows: 

“Dash-dot-dash-dot-dash KURde KSW”’ 
and the acknowledgment or reply simply 
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dot). This “End of message” signal is 
written as a cross (+), and, as indicated 
before, is often used at the end of any 
transmission whether of a complete mes- 
sage or not. The double-dash (=) signal, 
dash-dot-dot-dot-dash, is used to separate 
the preamble from the address, the address 
from the text and the text from the 


FIG. 16 


How the “break” or double-dash is used to separate the preamble from the address. Note the 
extra space between the figures for the hour and those for the minutes in the space for time filing 


the letter “K,"" meaning “go ahead." Such 
shortening of the time used for calling and 
establishment of communication is very 
helpful in working radio where much traffic 
is to be handled, since every minute saved 
for actual messages increases the number 
of useful words which can be put through 
in a given time. The formal symbols 
should never be abbreviated to the point 
where uncertainty creeps in, however, for 
in such cases more time is lost in repeating 
than would have been taken for a complete 
transmission in the first place. 


The Authorized Message Form 


Assuming that the call and reply have 
been given, the acknowledging station indi- 
cating by “ 
the calling station may ‘begin its transmis- 
sion of mes: According to the Naval 
system (which is similar to that in use else- 


ignature and should never be omitted. 
he preamble referred to needs further 
explanation. It contains the necessary 
information for the operators’ records, 
and usually consists of seven parts, as 
follows: (1) prefix, (2) station of origin of 
the message, (3) number of the message, 
(4) the signature-letters of the sending or 
receiving operator, (5) the "check," or 
number of words in the message, (6) the 
date and hour the message was filed for 
and (7) the route or ‘Via," 
giving the call-letters or the stations which 
have relayed the message up to that point. 
The prefix is a code-letter symbol, such as 
“TR” for a position report giving the loca- 
tion of a ship at sea, “OFM” for an official 
message, “SVC" for a so-called “service 
message” (which is one it between sta- 
tions and having to do with handling mes- 
sages, accounts, traffic regulations, etc.), 


FIG.AS 
‘The close of the specimen message, showing the double dash separating the text from the signa- 


ture, and the cross, or “end 


where) the message transmission may be 
divided into six main parts, as follows: 
(1) Attention signal, (2) Preamble, (3) 
Address and route, (4) Text, (5) Signature, 
and (6) End of message (dot-dash-dot-dash~ 


‘of the message” character, spelied out in the usual way 


“MSG" for a private or unofficial message, 
or “RADIO” for a commercial message. 
The name of the station (2) is spelled out, 
as is the day of the month under (8)—the 
name of the month is omitted. The num- 
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ber of the message, the “check” or number 
of words, and the hour in (8) are given in 
figures, the hour being followed by “am” or 
“pm.” Sometimes the signature letters 
of the sending operator are merely written 
on the blank and not transmitted, but this 
omission may give rise to confusion be- 
tween the number of the message and the 
“check.” 


A Specimen Message 
Let us consider a typical message to be 
transmitted from Philadelphia (call letters 
NAI) to New York (call letters WHB), on 
commercial matters, and sent by an opera- 
tor at Philadelphia who has adopted the 
letters XM_as his personal identification 
signature—letters or “sign This 
might be as follows: 


Nov. 3, 1917, 


Philadelphia, Pa. 
Mm. 


ed 11:03 
‘To James Doherty, 
Equitable Building, New York. 
xpress twelve thousand item seven 
drawing eight two. 


Duncan, 


As sent out by the Phila- 
delphia operator, assuming 
it to be the fifth message 
sent to New York that 
day, it would be as given 
below. Each section is 
given separately, so that it 
may be compared with the 
list of parts just stated: 


“Dash-dot-dash-dot-dash 
RADIO 
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check includes the words in tne address, 
text and signature (according to “cable 
count’) and notes that names of cities 
such as New York and New Orleans and 
ates such as West Virginia are counted as 
ingle words in addresses but as two words 
when they appear in the text. The rest of 
the message should be perfectly clear 
without further explanation, though it may 
be noted that no relays or via's, and no 
route for addressing appear in such a simple 
transmission as that assumed for this 
example. 


Sending Messages in Sequence 
F When the sending sta- 
tion has several messages 
to transmit to the same 
receiver, the operator may 
follow with the second and 
third immediately after the 
first; it is not a good plan 
to send too many in se- 
quence without giving the 
receiving station an oppor- 
tunity to acknowledge and ask 
for any corrections or confirma- 
tions which may be necessary. 
After sending one or two messages 
the sending operator should “sign 
off” with his station call and 
make the “go ahead” signal 
("K"), after which the receiv. 
ing station will call and send 
“R RR" if he has received 
everything correctly or“? ? 2” 
to indicate repetitions desired. 


Philadelphia 4 The method of indicating partial 
& . repetitions necessary to. fill. in 
om Radio waves sent gubtful. words or phrases was 
Trp from several sta. indicated in the September arti- 
1103.4. m tions may overlap cle, and need not be given again 
Dash-dot-dot-dot-dash an cee oe, here. When all messages in both 
paginas Doherty Eatitabte able “interference” directions have been transmitted 


Dash-dot-dot-dot-dash 
Express twelve thousand item seven dra 
cight-two 
Dash-dot-dot-<dot-dash 
Duncan 
Dot-dash-dot-dash-dot 


Taking up these lines in sequence, we 
find first the attention signal and then the 
prefix. This is followed by the station's 
name, spelled out, and by the number of 
the message (namely, 5). Next come the 
operator's sign and the check, or number 
of words in the message. It is difficult to 
see just how the specimen message contains 
fourteen words until one knows that the 


and satisfactorily received, the 
Dot-dot-dot-dash-dot-dash, which 


signal - 
is sent out by both 


means “finished,” 
stations. 
‘Complicated as all this may seem to the 
beginner, it is a system of communication 
which is quickly learned and which contains 
little-or nothing that is not essential when 
many different stations are involved in the 
traffic Naturally enough, when 
two plant: ville and Nauen) 
communicate with each other exclusively 
it is possible to eliminate a large part of the 
preamble. M es may be sent without 
confusion by giving nothing but the num- 
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ber, the check, the address, the text and the 
signature. Similarly, when a number of 
relaying stations or a complicated route 
is involved, the preamble will have to be 
even more extensive than that given in the 
sample message. All these matters will 
develop as practical operating is taken up, 
but it is essential that the student appre- 
ciate thoroughly as much as has been given 
of the routine of message handling. 


Interference in Radio 
Thus the matter of forms of transmitting 


to recognize the portions which m 
omitted under some particula 
stances without causing confusion. Having 
this in mind, and remembering that the 
matter transmitted in addition to the mere 
address, text and signature is necessary to 
keep a proper record of the messages and to 
make a correct accounting of 
transmission, the learner may 
one of the most interesting and important 
branches of radio operating, namely, the 
reduction of interference. 

In radio telegraphy there are two main 
classes of interference, both of which tend 
to make it difficult to exchange messages 
without interruption. The first of these is 
that caused by other radio stations, and 
the second that set up by natural or non- 
radio electrical disturbances. The second 
type of interference may be subdivided 
to some extent, so as to separate troubles 
caused by lightning, by passing trolle: 
cars, by dust storms, ete., as will be ex- 
plained more fully in later articles of th 
series. The first type, or “station inter- 
ference” should probably be taken up first. 


Reducing Interference Between 
Radio Stations 


Since all radio telegraph and radio tele- 
phone stations use the same basic medium 
of communication, namely, the hypothetical 
“ether” of space, it is only natural to expect 
that under some conditions there will be 
mn if many messages are passing 
from station to station at the same time. 
Speaking very roughly, the use of this same 
ether by all the stations is somewhat like 
the use of the same air by a large number of 
people talking at once. We have all ex- 
perienced the difficulty of speaking in a 
noisy crowd. The person to whom we 
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talk hears not only what we say, but also 
the voices of ten or a dozen other people 
who are near by. Unless we speak loudly, 
or in a tone different from that used by the 


others, we are not heard clearly. It is 
much the same in radio, When one station 
sends its signals out, the waves spread in 


all directions, and some arrive at the de- 
sired receiving point. If a dozen other 
stations are sending at the same time in the 
same neighborhood, their waves also reach 
the receiving station in question. The re- 
sult is bound to be confusing unless the 
first mentioned plant sends its signals more 
strongly, or in a different tone or pitch 
from that used by the other installations. 

Thus the two fundamental ways of avoid- 
ing station interference are indicated: (1) 
by the use of large transmitting power, 

ich corresponds to speaking loudly when 
a crowd, and (2) by using signals of a 
character different from those common to 
the interfering stations. This second 
method has been developed to a great ex- 
tent in the technology of radio telegraphy, 
and is of course the preferable plan. Its 
advantages are apparent as soon as one 
considers that “talking loudly” may get a 
single set of messages through interference, 
but is certain at the same time to create 
still greater disturbance for other trans- 
missions which may be going on simul- 
taneously. 

On the other hand, reducing interference 
by making a distinction between the kinds 
of characters of signals used helps the other 
stations in their parallel problems of send- 
ing. In succeeding articles, both of these 
will be discussed in greater detail, and in 
the next issue experiments on the buzzer 
telegraph line (described in the earlier in- 
stallments) will be explained to illustrate 
various effects of interference and ways to 
reduce their troublesomeness. 

(To be continued) 


Testing for Trouble That Causes Poor 
Automobile Lights 


HE method of procedure for locating 

trouble in the lighting system of an 
automobile is as follows: ‘Test the clectro- 
lyte of the battery to see if it registers 
1275 or 1300 specific gravity. See that 
the ammeier registers a charge when the 
engine is running, otherwise the battery 
may become discharged. The lamps may 
be out of focus. A set screw back of the 
reflector adjusts the focus. 


Popular Seience Monthly 


Testing Electric Wires for High 
Tension Currents 


‘EN who work on high tension lines of 

electric service must be certain that 
the current is turned off from them. As an 
added precaution against the accidental 
throwing of the wrong switch they should 
securely ground the circuit until work 
on it is finished. Several types of more 
or less efficient “high tension” testers have 
been put on the market and most of these 
have been either of the “gold leaf" electro- 
scope or the more expensive quadrant 
types. All of these give negative results, 
because if they do not indicate the presence 
of high tension voltage, one of two condi- 
tions may exis Either there is no current 
in the wire being tested, or the instrument 
does not work perfectly. In the first 
the workman is safe, but in the second 
case, if he relies on the indications of his 
electroscope his life may be forfeited. 
We are not willing to recommend as safe 
y of the electrostatic types of voltage 
indicators unless they can be positively 
checked immediately before and after the 
proposed observation. I have handled 
high tension circuits for years and find that 
a person can make an electroscope for 
testing the presence of high voltage with no 
apparatus. This may sound paradoxical, 


A fine sille thread used to determine if a high 
voltage current is flowing in the wires 


but I use a very fine silk thread pulled from 
my necktie. _ If this fiber is sufficiently fine 
and is held by one end so that the other 
shall be very close to a high voltage line the 
free and finest end of this silk fiber will 
pulsate with the variations in an alternati 
current. 

In close proximity toa high tension direct 
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current wire the free end of the fine fiber 
will be attracted toward it. If allowed to 
touch it, it will become charged and will be 
instantly repelled. Close and careful 
observation is necessary in the use of so 
simple a device. It cannot be depended 
upon to work in the wind or rain, but as an 
emergency clectroscope it may help some 
reader. However, we advise a workman to 
check results on ‘a circuit known to be 
carrying high voltage and—results or no 
results—play safe-—T. B. LAMBERT. 


Resistance in Circuit to Make 
Double Tone Automobile Horn 


ITH a small amount of resistance 
placed in the circuit leading to an 
automobile horn or other electric signal 
= the tone may be lowered 

to some extent, the number 


Changing the tone of a hom with a double 
contact push-button with resistance in one line 


of sound waves being reduced to the 
amount of resistance used. 

‘A simple way to work out this problem 
is to make a double contact push-button, 
which clearly shown in the diagram. 
About 3 ft. of No. 20-gage German silver 
it ill be about right for the average 

gnal such as used on automobiles 
and motorboats. 

A very convenient place for the resistance 
can be made by cutting a groove around the 
base of the push-button. When the button 
is pressed slightly the signal will sound 
half-tone. Pushing the button all the way 
down - will cause the full tone to be pro- 
duced.—Howarp W. Peacock. 7 


A Strong Guy-Wire Anchor for 
Aerial Poles 


‘O mast is stronger than sts weakest 
guying part, whether that be the guy- 

wire or the anchor. Only recently an 
amateur’s 60-ft. mast broken to pieces 
i -miles-an-hour gale because one of 
y-posts gave way. In this case the 
amateur used a 3-ft. length of 2 by 4-in. 
material driven in all but a few inches into 
the ground. This was easily uprooted by 
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the wind. Much better results can be had 
by using an anchor such as is shown in the 
illustration, which is practically self-ex- 
plaining. In Fig. 1 is shown the cross- 
section of the L-shaped trench, which 
should be 5 ft. in length. A 4}¢ft. length 
of 34-in. rod is threaded at one end and an 


‘The enc and manner of placing the anchor 
for bracing and strengthening the guy-wire 


eye is formed on the other end, which is 
welded at the joint to strengthen it. The 
rod is then driven in the ground so that it 
will take the position as shown in Fig. 2. 
‘Then a 4-ft. length of 2 by q-in. stock is 
Dolted on and the trench filled. It is best 
to place guy-anchors the same distance 
from the base of the mast as the vertical 
height of the guy-wire, so that the guy- 
wire lies at an angle of 45 deg. with the 
mast.—E, R. Tomas. 


A Magnetic Telegraph Key for the 
Wireless Operator 


HE magnetic key shown in the two 

accompanying drawings is easy to 
construct from material usually in  pos- 
session of the experimenter. At the same 
time it fulfils all the requirements of an 
expensive magnetic key. It can be used 
where it is desired to operate the sending 
set at some distance from the receiving set, 
the small control key being at the receiver. 
This obviates the necessity of extending the 
power wires. This instrument comprises a 
regular wireless key (I used a Marconi key) 
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and a 20-ohm telegraph set. The instru- 
ment can be constructed as follows: 

First remove the small key from the 
telegraph set. This is to be placed at the 
operating table, and used as the control 
key. Remove the arm, anvil, and support 
from the sounder, thus leaving nothing but 
the magnets M.' Screw the armature A, 
from the arm of the sounder, on the under- 
side of the heavy wireless key-lever where 
the knob is attached. The knob may be 
left in place. The next thing is to make a 
large base about 1 ft. long and about 6 in. 
wide. Screw on it the base of the telegraph 
instrument, with the magnets M in the 
position shown in the drawings. Fit out 
the wooden block B, bore two holes through 
it for the lugs of the key, and fasten on 
the wires that connect the binding posts 
with the key. If the key you use has no 
lugs but is fastened down by screws and 
has the connections on top, it will of course 
be unnecessary to bore the holes in the 
block B. The key should, nevertheless, be 
fastened to block B as shown in the draw- 
ings. Now with the screws S fasten down 
the block B, with the key bolted to it. 
Place enough washers W under the block 
so that there will be a very small space 
(about 1/32 in.) left between the magnets 
M and the armature A when the contact 
points of the key are touching. The key 
is now ready for use. It will be found that 


it works easily and requires little current. 


‘A magnetic key for use where the sending set 
is at some distance from the receiving set 


It can be regulated so it will work accurate- 
ly at the highest speed any operator can 
send, and will handle currents as high as 
the capaci of the wireless key that 
is used with it—R. H. Maxon. 


Making a Selenium Cell for the Laboratory 


The resistance of the cell depends upon 
its size and the spacing of the wires 


By Charles FE. Mullin 


ECAUSE the electrical conductivity of 
selenium is dependent upon the 
strength of the light illuminating it, 

experiments with this substance are par- 
ticularly interesting. Selenium is not the 
only substance possessing this property, but 
it is by far the most sensitive of any yet 
discovered. A “selenium cell," as the 
apparatus — utilizin 
this property 
called, may be con- 
structed in the shop 
or laboratory at very 
litle expense. 

Two types of cells 
are used, one of a 
comparatively low 
resistance, the other 
of a higher re- 
sistance. Both types 
possess a certain 
amount of inertia; 
that is, they do not 
respond instantly to 
a slight change of 
illumination, and 
this characteristic is 


specific gravity 4.5, soluble in carbon 
disulphide, from which it crystallizes in 
prismatic crystals, It melts at 217 deg. C. 
and boils at 700 deg. C, A third variety, 
specific gravity 4.26, is found in two forms, 
the one electro positive and insoluble in 
carbon disulphide, the other  electro- 
negative and soluble in carbon disulphide. 

It fuses at 100 deg. 
C, and when sudden- 
ly cooled becomes 
vitreous. When 
heated to 270 deg. 
C. and suddenly 
cooled to 180 deg. 
C., at which tem- 
perature it is kept 
for several hours, it 
s converted to the 
A” selenium. On 
heating the “B" va- 
riety to 150 deg. C. 
it changes to the 
“A” variety, with 
the evolution of heat. 
The chemical prop- 
erties of selenium are 


intensified with ex- 


very similar to those 


cessive or over-il- 


of ‘sulphur. ‘These 


lumination, 

It may be well to 
make a little study 
of the element, sele- 
nium before building 
the cell, as the cell 
must receive a care- 
ful heat treatment 
after assembling. 
Selenium is a non-metal of the sulphur 
group and is generally found associated 
with it in nature. Like sulphur it exists 
in several forms, the ‘A’ selenium be- 
ing that used for the cell. The “A” 
selenium is a dark grayish-black, crys- 
talline solid, possessing a metallie luster. 
It is insoluble in carbon disulphide and 
has a specific gravity of 4.8. It begins 
to melt at 217 deg. C. and is a liquid at 
250 deg. C. ‘At higher temperatures in 
the air it is oxidized. 

The “B” selenium, which is the most 
stable form, is a dark reddish-brown, 


properties are given 
here that the experi- 
menter may better 
understand the heat 
treatment which the 
completed ceil must 
receive in order to. 
render it sensitive to 
light. 

The material needed for a fair-sized low 
resistance type of cell is as follows 
15 ft. strip brass, 14 in. wide by 1-16 in. thick 
2 brass or iron bolts, 4 in. long by 3-16 in., wi 

2 washers and 2 nuts each 

44 oz. selenium, stick preferred 
1 piece mica, 8 by 12 in., very thin. 


nes 


Dimensions and 
patterns of the 


parts for making 
aselenium cell for 
laboratory use 


Cut from the brass 50 strips, 3 in. long, 
¥ in. wide by 1/16 in. thick, as shown in 
Fig. 1, each with a 3/16 in. hole, ¥4 in. from 
theend. Fifty brass washers, 14 in. square, 
with a 3/16-in. hole in the center, should 
also be cut from the 1/16-in. brass, as 
shown in Fig. 2. Fifty strips and washers 
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will make a fair-sized cell, but the more 
strips and washers, the lower the resistance 
of the completed cell. From the mica cut 
50 strips 2-9/16:in. long by 14 in. wide. 
One of these strips should be very lightly 
shellacked to each brass strip, as shown in 
Fig. 3, so that the end of the mica covers 
the end of the brass strip farthest away 
from the 3/16-in. hole. 

Twenty-five strips and 25 hers are 
then mounted alternately on each bolt, 
with the mica always on top, as shown in 
Fig. 4. The two sections’ are slipped 
together and the nuts tightened down, as 
shown in Fig. 5, so as to hold them securely. 
‘A clamp, as shown in Fig. 6, may be made 
to fit over the center if desired, but it must 
be insulated from both sections by mica, or 
fiber, etc. 

The top edge surface of the strips should 
be well smoothed down, with a file or other- 
wise, so as to be perfectly smooth. The 
two sections should then be tested with a 
voltage 5 to 10 times as high as that to be 
used in connection with the cell, so as to be 
sure that both sections are insulated from 
each other. If the insulation is perfect, the 
smoothed surface should be heated until the 
selenium melts freely when rubbed over it. 
Be careful not to get it too hot so as to 
oxidize the selenium; yet it should be hot 
enough to cause the selenium to adhere well. 
The parts of the cell where the brass strips 
overlap should be given a thin, even coating 
of selenium, and while hot, the excess may 
be removed with a spatul: as to leave a 
smooth, even surface. 

The heat treatment is then given. The 
“cell is placed in an oven and heated to about 
260 of 270 deg. C. The temperature is 
then lowered to about 180 deg. C. at which 
point it is kept for about 2 hours. The cell 
is then removed and cooled in the air, the 
“A” selenium resulting. 

‘The extra nut on each bolt may be used 
for connections. It is best to mount the 
cell in a small box with a glass lid, so as to 
protect it from injury, dust, etc. 

The higher resistance cell is made by 
winding two wires in parallel, or side by 

ide, on a narrow strip of heavy mica, 
asbestos board, slate, or other suitable 
insulating material, as shown in Fig. 7. 
‘The edges of this insulating material maybe 
notched before winding, so as to hold the 
coilsin place. Holes should be bored in each 
end, through which the ends of the wires 
may pass, so as to secure them. A medium- 
sized cell is about 1 by 3 in., with the top 
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side only coated with selenium. It should. 
be wound with copper, brass, silver or 
platinum wire of about No gage. The 
resistance of the cell depends upon its size 
and the spacing of the wires. It is best to 
have the wire as warm as possible when 
winding it on the form, so that as it 
contracts on cooling, it tightens, thus 
holding it more rigidly in place. A 1/16-in. 
spacing or less is very often used. The 
closer the wires, the lower the resistance. 

After winding, the selenium is applied in 
the same way, and the same heat treat- 
ment given, as in the construction of the 
low resistance cell. 


a 


Ballast Weights for Antenna to Pre- 
vent Aerial from Overturning 


‘0 prevent an aefial from turning over, 
even though the lower end is not 
fastened to a mast or tree, the following plan 
was found effective. Take a piece of 2-in. 
pipe about 8 in. long and place inside it a 
piece of wire bent as illustrated. Then fas- 


‘The weight hung to the ends of the spreader 


‘the aerial 


to keep from overturning 


ten this with a piece of fine wire so it will 
hang about 10 ft. below the aerial. Each 
end of the wire is fastened to the two 
ends of the spreader. If the pipe alone does 
not weigh enough fill in with some melted 
lead or babbit metal, fastening the wire 
securely in place. 
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How] Increased My Earnings 
From £2 to* 200@ Day/ 


The Remarkable Story of a Young Man’s Experience 
After Reading a Wonderful Book, as Told by Himself 


OME people say it takes money to 
make money—others complain that 
they never made money because they 

never had any luck. When one is up 
against the stern reality of making both ends 
meet, it is natural to feel that if they only 
had a little money, or a little luck, they 
wouldn’t have to worry about their bread 
and butter, and rent, and clothes. 

A short time ago I, too, felt that way. 
was a bill clerk earning only $12 a weel 
and I used to worry myself sick about my 
future. 

To-day—it seems like a dream: 
financial troubles are over—my weekly in- 
come instead is about $1,000—more than I 
know how to spend. own two automobiles 
and have a chauffeur to drive me around. 
My children go to private schools. I have 
just purchased, for cash, a $25,000 home. 
I go hunting, fishing, motoring, traveling, 
whenever I care to. I live in a new kind of 
world. 

Let me say in all sincerity that what I 
have done, I believe any one can do. Tam 
only an average man—not “brilliant” — 
have never gone to college—my education is 
limited. I know at least a hundred men who 
know more than I, who are better educated 
aiid better informed—yet not one of them 
has made as much money as I have, their 
earnings probably averaging less than $50 
weekly, while my income is over $1,000 
weekly. Imention this to show that earning 
capacity is not governed by the extent of a 
man’s education—to encourage those who 
have not had the advantage of a compre- 
hensive education. 


I 


all my 


What, then, is the secret of my success? 
Let me tell you how it came about. 

One day, about three years ago, something 
happened that woke me up to what was 
wrong with me, It was necessary for me to 
make a decision on a matter which was of 
little consequence. 1 knew in my heart what 
was the right thing to do, but something held 
me back. I said one thing, then another; [ 
decided one way, then another. I couldn't 
for the life of me make the decision I knew 
was right. 

I lay awake most of that night thinking 
about the matter—not because it was of any 
great importance in itself, but because I was 
beginning to discover what was wrong with 
me. Along towards dawn [ resolved to make 
an experiment. I decided to cultivate my 
will power, believing that if I did this I would 
not hesitate about making decisions—that 
when I had an idea I would have sufficient 
confidence in myself to “put it over”—that I 
would not be afraid of myself or of things or 
of others. I felt that if I could smash my 
ideas across I would soon make my presence 
felt. I knew that heretofore I had always 
begged for suecess—had always stood, hat in 
hand, depending on others to give me the 
things I desired. In short, I was controlled 
by the will of others. Henceforth, I de- 
termined to have a strong will of my own— 
to demand and command what I wanted. 

With this new purpose in mind I applied 
myself to finding out something more about 
will power. The results at first were dis- 
couraging. While a good deal had been 
written about the memory and other faculties 
of the brain, I could find nothing that offered 
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any help to me in acquiring thé new power 
that I had hoped might be mine. 

But finally I encountered the works of 
Professor Frank Channing Haddock. To 
my amazement and delight I discovered that 
this eminent scientist, whose name ranks with 
James, Bergson, and Royce, had just 
completed the most thorough and con- 
structive study of will power ever made. 
I was astonished to read his statement. 
“The will is just as susceptible-of develop- 
ment as the muscles of the body!” My 
question was answered! Eagerly I read 
further—how Dr. Haddock had devoted 
twenty years to this study—how he had so. 
completely mastered it that he was actually 
able to set down the very exerci 
any one could develop the wi 
it a bigger, stronger force each day, sim- 
ply through an easy, progressive course of 
training. 

It is almost needless to say that Tat once 
began to practise the exercises formulated by 
Dr. Haddock, and I need not recount the 
extraordinary results that I obtained almost: 
from the first day. I have already in- 
dicated the success that my developed power 
of will has made for me. 

But it may be thought that my case is ex- 
ceptional. Let me again assure you that I 
am but an average man, with no super-de- 
veloped powers, save that of my own will. 
And to further prove my contention, let me 
say that since Prof. Haddock’s lessons, rules 
and exercises have been published, I have 
come across hundreds of other cases where 
strengthened will power has brought success 
and fortune to people who were failures, has 
enabled thousands to overcome drink and 
other vices almost overnight—has helped 
overcome sickness and nervousness, has 
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transformed unhappy, envious, discontented 
people into dominating personalities filled 
with the joy of living. 

I have been authorized by the publishers 
of Prof. Haddock’s methods to say that any 
reader who cares to examine his startling 
book on will power may do so without send- 
ing any money in advance. In other words, 
if after a week's reading you do not feel that 
“Power of Will” is worth $3, the sum asked, 
return it and you will owe nothing. When 
you receive your copy for examination you 
ill be interested in the studies on the 
law of great thinking; How to develop 
analytical power; How to guard against 
errors in thought; How to drive from the 
mind unwholesome thoughts; How to de- 
velop fearlessness; How to use the mind in 

i How to acquire a dominating 
hundreds of other similar per- 


to note that among the 
200,000 owners of “Power of Will” are such 
prominent men as Judge Ben B. Lindsey; 
Supreme Court Justice Parker; Wu Ting 
Fang, ex-l inese Ambassador; Lieut.- 
Gov. McKelvie of Nebraska; Assistant 
Postmaster-General Britt; General Manager 
Christeson, of Wells Fargo Express Co.; E. 
St. Elmo Lewis; Governor Arthur Capper of 
Kansas, and thousands of others. 

s a first step in will training, I would 
suggest immediate action in this matter be- 
fore you. It is not even necessary to write a 
letter. Use the blank form below, if you 
prefer, addressing it to the Pelton Publishing 
Company, 14-T Wilcox Block, Meriden, 
Conn., and the book will come by return 
mail. This one act may mean the turning 
point of your life, as it has meant to me and 
others. 


PELTON PUBLISHING COMPANY, 14-T Wilcox Block, Meriden, Conn. 


T will examine a copy of “Power of Will” at your risk. 


the book in 5 days. 


Name. . 


T agree to remit $3 or remail 
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N building army ca 3 

camps, supply bases, ships,” bo 

United States Government is shattering all precedents 
in emergency construction, 


‘This stupendous war task is po accomplishment in such brief 
time only b the Government has availed itself of the services of the 
I designers; has assembled and utilized a ty army of 
| structural 

je of building materials 


Southern Pine 


jgnificant lesson in this for the by 
type of structure in which wood may be employe 


oe | 
outhern ine Association 
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Radiator @. 
Atterbury 


The teat of severest us 
The test of long sersice 
—two tests your trucks must meet, or be branded as failures 

in the long run. 

‘The demands of modern business are relentless. _Weather— 
roads—distance are mere incidents. Nothing counts but getting 
the goods there on time! 


No truck is cheap that fails in daily service or length of life. 
Read the American Radiator Company's letter on the opposite 
Page. 


Then, before you buy your truck, investigate the Atterbury. 
ATTERBURY MOTOR CAR COMPANY 


Elmwood and Hertel Aves. 
Buffalo, N. Y. 
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The old trick of the Mysterious Spoon 


is now harnessed and earning millions for 
owners of burnable property 


Did you ever see a “Magic Teaspoon”? 


Years ago the Magic Teaspoon trick 
was one of the best practical jokes at 
Christmas parties. 


It was a solid metal teaspoon, to all 
appearances just like any other spoon until 
you used it; but immediately it was placed 
in a cup of hot tea or coffee—presto! it 
slipped down into the cup and vanished! 


You found only a nugget of soft gray 
metal in the bottom of the cup. 


The trick-spoon was made of certain 
metals mixed together. Separately, each 
has a high melting-point, but combined in 
certain proportions they’ melt at the tem- 
perature of moderately hot water, not 
gradually, as ice does, but “in a flash,” the 
instant the critical temperature is reached. 


Scientists can only explain this mys- 
terious trick of metals by imagining what 
takes place among the molecules the mo- 
ment the critical temperature is reached. 


An alloy of this type is used in every 
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Grinnell Automatic Sprinkler-head which 
you see along the ceiling-pipes of a sprinkler 
system. It acts as a solder, uniting firmly 
the metal parts of the strut or brace which 
keeps the valve of the head securely sealed. 


At all ordinary temperatures this alloy 
is solid and capable of resisting any water- 
pressure in the Grinnell pipes, or even a 
severe blow. 


RELEASING THE TRIGGER 


But mark the instant change that takes 
place on the outbreak of a fire: No sooner 
does the heat reach 155° than snap goes the 
strut like the releasing of a t 
that the parts of the “trigger” fly out into 
the room. Instantly a drenching spray from 
the Grinnell-head descends on the fire. 


Flames are not required; the mere up- 
ward rush of heated air is sufficient to open 
the head. 


Water-pressure has no effect until the 
strut has fused, therefore premature opera- 
tion is impossible. If a hundred years should 
elapse before the need arose, this little 
device would stay on duty day and night, 
resisting corrosion, pressure or the most 
persistent water-hammer. But the moment 
the emergency occurred—“snap”—and the 
drenching shower would come into action 
without a moment’s hesitation, just as it 
would today or any other day in the 
interim. 


Scientific explanation is not needed to 
czaptisten the face that everyavear fires by 
the hundred are put out by Grinnell Auto- 
matic Systems. 


For thirty years they have maintained 
a record for stopping fires before serious 
damage has occurred. 


In spite of the fact that the majority 
of Grinnell Sprinkler installations are in the 
most dangerous buildings in the country, 
where fires start frequently in bins, cup- 
boards, under counters and among piled-up 
goods, the average loss per fire has been less 
than $275. 


GRINNELL 


ATOMS oe SN SYSTEM 
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PREMIUM SAVING. 40% to 90%. 


No matter how safe your building seems, 
a fire may occur any day. Your insurance 
rate is a conclusive index of your danger 
from fire. The mere fact that a Grinnell 
installation reduces your premiums 40 to 92 
per cent. is ample proof of its. protective 
value. 


Grinnells will therefore save you a 
good part of their own cost each year: | Tn 
fact, if you don’t put them in, you will find 
a few short years from now you have paid 
for your Grinnell System in high premiums 
without having the protection meanwhile 
for your going business. 

Why not get what you are right now 
paying for? 

Any owner of a Grinnell System will 
urge you to “guard your going busine 

Any man who ever had a bad fire in his 
own thriving enterprise will tell you to be- 
ware of taking chances. 

Any official in a fire department will 
warn you against putting your faith in any 
safeguard that does not reduce your insur- 
ance rate from a third to a tenth of what 
you now pay. 


An architect or insurance official will 
tell you fireproof walls will not save the 
business going on within them, as is proved 
by the insurance rate on the contents of 
“fireproof” buildings. 


If your working-capital is tied up, we 
shall be glad to give you the names of 
reputable concerns that will accept insur- 
ance savings as part of deferred payments 
on a Grinnell System. Frequently the sav- 
ings will pay off the entire cost in a few 
years. 


Don’t theorize about how little you 
could save, but get the facts. 


Ask your stenographer to write to-day 
to the General Fire Extinguisher Co., 290 
West Exchange St., Providence, R. I., for a 


Grinnell Information Blank. 
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The etanding vost. 
Toe, Sand at 
noice fovthe dng 
ting arose 
‘he by to the lek 
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irl under 18 who makes the 
fade. score with a Winchester 
% rine and Winchester ammur 


Three correct positions for earning the 
“Sharpshooter” Medal 


Every real boy wants a Win- 
chester rifle. He wants it for its 
‘own sake and because it will give 
him a chance to compete for the 
famous silver-plated "Marksman" 
and gold-plated“ Sharpshooter”” 
medals offered by the Winchester 
Junior Rifle Corps, 

Your boy is no exception, He 
wants a Winchester and he wants 
it now. He is fairly aching to get 
inon the “Marksman” and “Sharp- 
shooter" medal contests because he 
sees many of his friends sporting 
the handsome medals themselves. 

He doesn't want to be outdone. 
You can't blame him. 


A competition for 
real boys 
‘The Winchester Junior Rifle 
Corps is an organization with an 
honorary membership among boys 


who have earned their “Marks- 
man’ and “Sharpshooter” medals. 
Every one of the members has a 
diploma signed by the President 
of the Winchester Repeating Arms 
Company certifying his standing 
in the organization. 


The fun you can haye with 
a Winchester .22 

‘You want your boy in the Win- 
chester Junior Rifle Corps. His 
“Sharpshooter” medal will be a 
source of as much pride to you as 
to him, It will stamp him as.a boy 
of character and ability, a good 
citizen of the future. Both you andhe 
can have alot of fun with the beau- 
tiful Winchester .22 while you are 
teaching him how to hold and fire 
it in the three correct positions. 

‘There is a place near you, either 
in the open of at aclub, where you 


WIN. CHEST. TER 


World Standard Guns and Ammunition 
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can shoot. If you do not know 
where to shoot, write to us, and 
‘we will tell you where you can, or 
we will help you to organizeaclub. 


Let the boy have it now 


Chances are your boy has al- 
ready picked out the Winchester 
he wants at your dealer's store. 
‘Take him there today and get it 
for him. You will be surprised to 
find what a fine gun you can get 
for a low price. The dealer will 
explain all the rules of the Win- 
chester Junior Rifle Corps Con- 
test, furnish the targets and see 
that the boy gets the medals and 
diplomas when he has made the 
winning scores. 


WINCHESTER REPEATING 


ARMS CO. 


Dept. 88 New Haven, Conn, 
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al 
Put ‘New Life In ¥ Your Engine 
AROSE of Johnson’s Carbon Remover—the engine 


laxative—will increase the power of your car—improve accelera- 


tion top that knocking sound — 


—quiet your motor—save your 


batteries—and reduce your gasoline consumption from 12% to 25%. 


GOHNSON'S CARBON REMOVER 


Is a harmless liquid to be poured 
into the cylinders. It softens the car- 
bon and releases it from the metal. It 
then burns, powders and is blown out 
through the exhaust. Five minutes’ time 
and no labor required. You will save 
from $3.00 to $5.00 over any other meth- 
od, without loss of time and with very 
much better results. 


If you will use Johnson’s Guaran- 
teed Carbon Remover every 1,000 
miles youcankeep your motor clean 
and sweet and always at its highest effi- 
ciency and you will secure the maximum 
power and speed from the minimum 
amount of fuel. 


Special Offer 
If your dealeg cannot supply you with 
Johnson's Carbon Remover use attached 
coupon. For a limited time we will in- 
clude gratis, a half-pint sample of John- 
son's Stop-Squeak Oil—our new product. 
It instantly penetrates between the 
leaves of springs thoroughly lubricating 
them and giving perfect spring action. 


1c poms 90 bee acne 
errr rg 


J S203ph Jotinon’s Guaranteed Carbon Remover to fi 
Sughly cleanan ordinary four-cylinder motor three mes, 
Alsoeend hail-pint of Jobneon'a Stop-Squeak Oilfree. 


None, 
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EVEREADY 


The light that says 


“There it is! 


UNNING in from an 
R. Pointt, of the Am s when all other 
two wounded men in his car, traveled a road that was less || ‘lights 
than a kilometer distant and in full view of the enemy lines. || when the motor 
hi would stalls and the 
trouble must be 


is Daylo with h 


pital 


774i 


of National Carbon Co., 
LONG ISLAND CITY 
Chicago Atlanta San Fr: 
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The great American mechanic 
and the [ee -[r-e Blade 


The American mechanic speaks: 


uu ask me why Durham-Duplex blades 
sharp longer than other razor blades. 
"re harder and they're oil-tempered: 
on. Hardness is secured by 
eel and then quenching it in 


HEATING ‘oll TEMPERING \ 


NS 


1 know how long 
‘quenched. 


Why are Durham-Duplex blades keener 

other blades? I can tell you that, too. 

I's the way they're hollow-grout 

0 ions require great skill 
much of 


| HOUCW GRINDING GRINDING HONING 
ee (are T 


housandth of 
‘T know just how the blade should 
1 to get the super-keen edge you 


mportant detail of strop- 
ping. I have invented a machine that takes 
Care of this operation better than I could. 
Every Durham-Duplex blade is stropped on 

00 inches of leather—equal to 450 six-inch 
strokes. I watch that machine closely and 

spect every blade. I won't pass a blade 
ong to the packing room if it isn't 100% 
perfect ake sure I cut a hair six times 
with every blade. 


TESTING 


stle go out 

So I invented a speci f 
n-Duplex t 

I seal the pack: 
fine. Th 


simply can't spoil my work. 
edge is bound, 
left my hands." 


The super-keen 
et to your face just as it 


The Durham-Duplex mechanic is dealer or from us direct. 
proud of his work. You will under- Address Dep't T37 =] 
stand why when you try his blade. 

Invest $1 today in a $5 Durham- DURHAM-DUPLEX RAZOR CO. 


Duplex Domino Razor Set, con- 190 Baldwin Avene, Jerey City, U.S.A 


taining a package of three of the Caxank ENGLAND. FRANCE 
famous Durham-Duplex double- gvicerinse. 27 Church St. 56,Ruucds Parada 
edged blades. Get it from your  Teronte, Ont. Sheffield Paris 


When writing to Advertisers please mention Popular Science Monthly 


11g Popular Science Monthly 


Thdlscars left by hot dish 


and moisture staifig that mir the table top dre things 
to thousands of housewives. They use table mats and 


SERVICE 


Practically unknown for Sveas 
ages, this mineral is to- fjar CONTINENT moving-picture booth, 
day, through Johns- the brake lining on your 
Manville, available in every con- motor car—all depend on J-M 
ceivable form. On factory piping Asbestos. The history of Johns- 
it conserves heat —on electric Manville is read in the growth of 
wires in your homeitspellssafety. Asbestos as a world-wide utility. 
H. W. JOHNS-MANVILLE COMPANY 


New York City 
10 Factories—Branches in 54 Large Cities 


Asbestos Fabrics. Packings, Roofings, Shingles, Brake Linings, Building Materials, Electrical 
Devices, Heat factory Cements, Waterproofing. 


The theatre curtain, the 


Tnsuldtions, Retr 


The Home. 


When you think of Asbestos you think of 
Johns-Manvillé 
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Vforeambine Series of Watohea 


has brought the Elgin Company into the lime- 
light as designers of complete watches. 

Lord Elgin, the third of the series, is one of 
the finest and most distinguished of the Streamline 
models. 

It is extra thin 

The “close up’ ~w at the left shows some- 
what of its distinctive personality —every inch a 
gentleman's timepiece. 

Your Jeweler will enjoy showing you this new 
$75 Streamline, as well as the $25 and $50 Stream- 
lines previously announced —also Elgin Bracelet 
Watches for women. Illustrated folders on request. 


ELGIN NATIONAL WATCH CO.,ELGIN, U.S.As 


Designers and Producers 
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Right now, when defence is the issue 
of the hour, is the time for every man 
to settle the question of complete defence of his 
home. It’s a man’s duty to defend his loved 
ones from the aggression of prowling burglars. 


ste REVOLVER 


A friendly Iver Johnson Revolver should be in every home just for the 
peace of mind and mental comfort it gives. It is the safest small arm 
that you can own. You can drop it, throw it against a wall, or ‘Hammer 

| the Hammer"—the cartridge will not explode. Only one thing under 
the sun can make it go off—a pull on the trigger. 

Hammer model with Regular Grip, $8.00, Hammerless model with 
Regular Grip, $8.75. ‘Perfect"® Rubber and “Western"* Walnut Grip, 


extra, 
Three Books FREE 
Indicate which books you want: A—“Firearms"* 
B—Bicycles,"* C—‘Motoreycles."" 
IVER JOHNSON’S ARMS & CYCLE WORKS 
1343 River Street, Fitchburg, Mass. 
‘99 Chambers St., New York 717 Market St., San Francisco 


‘lanes 
mposuibie. HO, 
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LOOK ON THE TOP WAD FOR “INFALLIBLE” OR “E. ©." 


HERCULES 
Smokeless Shotgun 


POWDERS 


When you buy loaded shotgun 
shells you buy by name. You ask 
for your favorite make and see to 
it that you get it. 

But if this is all you do you omit 
an important detail. You overlook 
the matter of powder. 


It is just as easy to obtain a powder 
with which you are familiar, a 
powder in which you have full 
confidence, as it is to obtain your 

- favorite make of shell. You ask 
for the powder by name just as you 
ask for the shell. 


Hercules Smokeless Shotgun Pow- 
ders, Infallibleand ‘‘E.C.”’, may be 
obtained in the standard makes of 
shells given at the left. The shell 
you shoot isamong them. You can 
obtain a Hercules powder in that 
shell by asking for it when you buy. 
On the top wad of every shell, and on the 
side of the box in which the shells are sold, 
is printed the name of the powder with 
which the shell is loaded. Look for the 
name when buying. See that it is either 
Infallible or ““E. C.””, 
‘These powders are of high quality and uni- 
form quality. They give light recoil, even 
patterns, and high velocity. Write fora free 
booklet which describes them fully. 


HERCULES POWDER, CO. 
1041 Market Street 
‘Wilmington 


SELBY LOADS 
CHALLENGE 
SUPERIOR 


RECORD 


WINCHESTER 


REPEATER 
LEADER 


Delaware 
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11 DU PONT AMERICAN INDUSTRIES IscItlttyy 


‘row Many Hides WP? SAVE LEATHER 


Steen Help the manufacturer conserve leather by 
vatroinng thee oho me aved hater satis Ui Fabrioid 
substitute helps supply our a 

wilt Sa es Rome wth son nl or esti SE tng ae 


LESTE TT est 


Uncle Sam Knows the Real Answer: 


NOT ENOUGH! 


Has A Cow? For Soldiers 


make America’s hide supply go as far 
as possible, hides are being split into 
five or more thin sheets; but, even this 
saving scheme fails to meet the requirements 


ul 
factory needs, ete. chiefly because too much hide leather 
Hy eae big in pulls tn places tire’ high grade lather: 


substitutes will serve as well or better. 


Uncle Sam Has Set the Pace 

The new U. S. motor trucks and ambulances will be 
upholstered in leather substitutes. For several years the 
standard for book binding in the Government Printery 
has been Du Pont Fabrikoid. 

The upholstery specifications for the new Merchant 


Marine call for 
TUPONT 
fABRIKOD 


mous Faron 
Craftsman Quality 
pe; ele Sem has found by expense oad tvs god pong 
for the Government's severe requirements shoul 
every loyal American, 
How You Can Help 


1 you area manufacturer using lathe probably pert o al of your 
requirements can be met by some gr While not 
feu for very se of Leather the ilostratons herewith show its 
ret Feate nine taser ea the 

use leather in your home for any purpose, try the proper 
wre a cof Fabrikoid instead. 
TRS Phen ex an temoble, boat or pice of furniture peer 

Fabris 


Fer Book helps win the war. 
Bintang "Manufacturers! write us your requirements and let us co-operate 


a oe ‘Americans everywhere! write for samples and names of manufac- 
PSST turers of the article you want, who use Fabrikoid and of stores near 
Bilaec you selling it by the yard. 
DU PONT FABRIKOID CO. = Wilmington, Del. 
World's Largest Manufacturers of Leather Substitutes 


Factories at 
Newburgh, N. ¥.; Elizabeth, N. J.: Fairfield, Conn.: Toronto, Ont. 
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One of Forty 
Handsome 
Watches 


ERE is one of 

the latest shapes 

and styles in 
South Bend watches, 
A new Extra-Thin 
Chesterfield that is 
winning quick favor 
among men who ap- 
preciate distinction in 
design as well as accu- 
racy in time-keeping. 


It’s a watch you will 
be proud to own and 
show. But you are not 
limited in your choice 
toanyone modelwhen 
you choose a South 
Bend Watch. 


‘There are more than forty 
different combinations of 
movements,dials and cases 
to select from, making it 
certain that you can find 
a South Bend Watch to 


suityourtastes and express 
your own individuality. 
Prices range from $16.00 


to $125.00, 
See the Watches at your 
fc 
of Beautiful Watches” 
Sowrn Bexo Watcn Co. 
For years, makers of standard 
taitrond waschen 


211 Studebaker Street 
South Bend, Indiana 


WD 
The Watch with the Purple Ribbon 
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The Improved Cuffs 
hhug the wrist and won't 
fie ont" Boecial ich: 
ing Prevents 
Ding where they 
Vista the gar 


Elastic Shoulder 
Holésshapeperfect: 


Why Not 
Save That 
— Extra on Underwear? 


With prices racing sky-high on ‘most every~ 
thing, it's a mighty good feeling to know you 
can get the finest sort of wear, warmth and com- 
fort in winter weight underwear cnd at such 


popular prices. 


startling eyo-opener 0 3 
what amazing value you can get. Read about 
the extra features over there in the illustration, 
‘Add ‘em all up—then get this: 

Hanes Winter Weight Underwear is made 
of fine, long-fibre cotton, snug-fitting, sightly 
‘and strongly made. Every seam is guaran- 
toed unbreakable where the wear is greatest. 
It is springy and comfortable, warm and 
‘cozy. Bull strong—washing can’t faze it. 


Greatest Sold at 
Winter H AN ES Popular 
Underwear Prices 


ELASTIC KNIT 


UNDERWEAR 


Where can you get anything to touch that 

for downright value? Don't pay @ high price 

just because you're used to paying it. Hanes 
| ) good enough for any man. 

s \ Ifyou're paying less, adda little and get extra 

J wear,feel and value. You'll be mighty glad of it 

when you warm up to this splendid underwear. 


Here’s the Big Specialty for 1917 

A boy's union suit, superbly made with 
an unusual silky finish. A real high-class 
boys" underwear that combines the best 
features of the men’s suits with a downy 
softness and cozy warmness just right for 
youngsters. Its value can't be duplicated 


that stays cloned. 


ieee 


‘wear that's just 
Shock=full of 
Big features. 


‘GUARANTEE 
We guarantee 
Hanes Underwear 
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“Not the name of a thing, but the mark of a service” 


MAZDA Service—a system- 
atic research for making 
good lamps better 


‘The Meaning of MAZDA 
of & world-wide wrvice te 


RESEARCH LABORATORIES OF 
GENERAL ELECTRIC COMPANY. 
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JUSHED to the wall by our waver 
ing nerves, some of us tun to stimu- 
lants for aid, of to treacherous bracers of 
ick-me-ups. ‘These revivify for the moment 
Ear exace's heavy toll Sor he tempocery Tift 
they give. 
Not the goading help of a stimulant, but 
the lasting help of a scientifically devised 
builder, a natural builder that actually adds 
to the very cells and tissues—this is the help 
your weary nerves need. And this, to 
Judge from the voluntary testimony of thou- 
of physician, is exactly what Sans 
togen o 
As Richard Le Gallienne, the writer, him 
self a grateful user of Sanatogen, 
says, “Sanatogen is no_get-well- 
ick remedy. Ie professes no 
lshouese possiblities wich nature. 


your nerves like that! 


“You simply can’t whip 


1? 


It does 
not lift you 
ip oi 
ment, to leave 
you in the lurch 
the next. But what 
it does it does for good!” 

Give your nerves the con- 
structive help they need to 
day. Let Sanatogen help restore 
theis balance, bringing better appetite, 
better digestion and more resthal sleep. 
Sanat ere, in three 
pang Paar ey we pr iy sat 
International Congress of Medicine, London, 1913. 


‘Send for “The Art of Living""—a charming it- 
ebook by Richard LeGalienne the popula, 


. 372 lrving Place, New York. 


Sai 


ENDORSED BY OVER 


21.000 PHYSICIANS 
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Here’ 's Grinnell’s Famous 
“One-Fingered” Mitten 


Our “One-Fingered” Mitten has made 
many thousands of pence among cutidoor 
men everywhere. Gives perfect \d-pro- 
tection, and free use of trigger finger. 

It's made of velvet coltskin, strong, service- 
able, washable in soap and water or Legeune 
Warm linings. The wrist is protected from chil a 
blasts by an elastic web top. There are 600 sty! 
of Grinnell Gloves—for every conceivable purpose. 

Despite the world-wide leather shortage, we maintain 
the famous Grinnell quality. Insist on genuine Grinnells. 


Bool ae: for it today. Ask your dealer to show you 
Glove Book Wr one Fingered Mittens It he huan't ft endl us 
name, state size of glove you wear and we will 
send you a pair on approval charges prepaid. 


MORRISON-RICKER MFG. CO., 142 Broad Street, Grinnell, lowa 


Grinnell-Gloves 


Best for Every Purpose 


The points of a master pencil 


The lead, in the softer grades, is] 
responsive and even in tone. It willl 
not crumble In the harder grades 
it holds a fine point and requires less 
frequent sharpening: Free from grit 
it will not scratch the paper. 


sonnets, fateaht sine’ | WIFIE WON'T KNOW THE OLD BUS 
to keep the lead from breaking under] §F YOU PAINT IT UP WITH 


rough treatment, but soft enough to} 
to 
MUTO. . 
PRADO FINISHES 


Your wife will be proud to ride in 


‘he master drawing pencil” your little old last year’s car if you 
is the name that stands for perfection} give it a coat or two of Effecto. 
in pencils. Used by engineers and Not a wax or polish, but a durable, 
artists whose every tool is chosen quick-drying, high-luster auto en- 
with the most scrupulous care. amel, made in seven colors. 

The degrees, 17 in number, are} Sold by paint, hardware and auto acces- 
each true to grade. They cover| sory dealers. 'Sendfor Color Card. Pratt 


every pencil use. Send 16 cents in| 
stamps for samples worth double 
the money. 


» 155 Tonawanda Street, 
Tn Canada, 11 Court= 


DE BY THE 


MA MAK 
JOSEPH DIXON CRUCIBLE CO. PRATT & LAMBERT VARNISHES 
Department 120-5. Jersey City, N. | aa 
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Insist on Goods with the Wilson Trade-mark 


‘The Wilson trade-mark on your sporting goods stands for finest quality and latest improve- 
inest, Ie means that your goose are eovonditioaslly guarantecl by & concer tected by 
$30,000,000 capital, It means that if Wilson sporting goods do not mect with your complete 
satiafaction, we wili make adjustment that is satisfactory to you, 

No, Jot —This Oficial tntrcleite 

Beatin Teas adopted er teehee 

tional a5 ti ote “by ictal, ‘Used. 

Ee oy 


tnivesdty nad in the count 
Patented double a Teature makes 
fe outst ‘anyother all and: bold ite 
aha The two imported 


thier ‘bash 
sive hall you ever played with" Packed xn 


No. 117—Get these Wilson ‘Boxing Gloves and 
Hearn to bean expert inthe manly at are os macs 
you keen of eye, auick and physical 


Pole ee 
q ide Pract oft gloves, S325 
Get this Wilson Library—FREE! 
saonsan Pica from Thos, K, Wilton & Co, Books on Tenn Base 

‘Goi, Footbal, cach filled from cover to Over 
with fascinating facts about your favorite eames and sport 
‘Send No Money for Books—Just the Coupo> 
\\ 
THOS. 
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and 
More Mileage 
from your Gas! 


A.C. Bedford, Presidentof the 
Standard Oil’ Company, in a 
recent statement notified the 
government and the people 
that the supply of gasoline is 
limited, and heavy war de- 
mands obligate us to be care- 
ful in its use. 

‘THE ECLIPSE VAPORIZER is the inventor's 
nse to the demand for CHEAPER and INCREASED 
VER. Every automobile owner should conserve gaso- 

line, otherwise gasoline prices are bound to “Sky-rocket."” 


auscw 1THE ECLIPSE VAPORIZER 
see Saves 25% Gasoline 


‘Slipped inthe intake manifold Ic dite the gat 
oring:-no miuiation. 


MorePowery 


Start saving gasoline money. Send $3.50 for an ECLIPSE VAPORIZER 
‘rial Siler with money-back guarantee: 


‘THE ECLIPSE VAPORIZER 
with patented diffusing wheel 


Do Sw Plumbing or Heating 
Stop that Squeak! | MaMGVenW 713477 ale 


In the iOM of your car with 


MOL Buy From! Us Direct-Save'2 


Send for Our Big Vi 
_}tpolishes the metalthe glass and the body. It pref] ‘‘Handy-Man’” Book 
‘Mast for sportsmen by sportsmen, Homol ist 
iMor reek 


t Send us his name and 
‘send you thls bug five-ounce can, 


STEAM. HOT WATER: or HOT 
ING PLANTS, of 


“Oe New Hardin Easy Way” 


HARDIN LAVIN CO. 
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Keeps Auto Warm 


Whether Engine Is 
Running or Not 


A POPULAR AUTOMOBILE HEATER 


Clark Heaters 


Don't give up driving because of cold weather. 
Here's warmth that makes driving comfortable 
and enjoyable. Keeps you cozy in. coldest 
weather... Whether you drive for ten minutes 
or sixteen hours the warmth is even and constant. 


Inexpensive—Lasts Forever 


The Clark Heater is moderate in price and 
simple and inexpensive to operate. "No. high 
priced gasoline used. No flame, no smoke, no 

I. Outside, it is carpet covered. Very hand- 
some. Looks ‘like a foot rest. Inside, it is 
heavy riveted sheet steel, asbestos lined. It lasts 
forever. ‘The heat is supplied by our celebrated 
Clark Carbon Brick. One brick gives heat 12 to 
36 hours and half brick 6 to 8 hours. 


Get a Clark Heater from 
Your Dealer 


Automobile Supply, dealers, garagemen, carry 


Clark Heaters. Made in twenty styles, $2 to 
$10. “If you cannot get it at your dealer's, send 
Rous prsler direct to us, iving dealer's name, 
fend for our free catalog today 


CHICAGO FLEXIBLE SHAFT CO. 
Dept. J, 608 N. LaSalle Street 
CHICAGO, ILL. 


(Cat of Heater No. 8 A) 


—and the Simplex 
_ Starter positively 
starts your Ford. 


If it doesn’t, send it back 


0 never have 
‘can operate it 
‘imple, low priced, 
Starter made, 


‘eccasion to.” Any woman or child 
is the onk 


Thousands in Daily Use 


land every one making good, Has been success: 
fully used for three years 


Dealers Wanted 


in every community, Simplex Starters, are good 
sellers because they're good starters. Theres a 
3 liberal profit for the desler, “Every: Ford owner 
= is prospect; and every sale made makes many 
more, Remember it's guaranteed, "Write for 2 
 sBecial terms to dealers, 


Order Today—at Our Risk 


SIMPLEX MFG. 
COMPANY 


sil tener sen oe your basins Teter bead 
ices December Int, 1917— price $12.50 
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TENRNEN & 
Temper Tested 
Blades 


'HAT’S where the true test of skate 
worth comes—in the blades. Are 
they flawless? their temper true? 
The unqualified answer to those ques- 
tions when asked about Barney & 
Berry skates is ‘*Yes!" We demand 
those things in every pair of skates we 
put out. 
First of all, we 


only steel which is ordered 
to our own analysis, Every lot when received 
is analyzed and tested for tensile strength, 
Our high standard must be reached for the steel 
to qualify for Barney & Berry skates. Then, 
the final hardening is checked by magnetic 
process and scleroscope test, making positive 
that the blades are of proper temper. 

The Barney & Berry line includes more than 
forty styles for you to choose from. Whatever 
your skate need there is a B & B style to meet 
it. Top-notch dealers carry the Barney & 
Berry line, and will gladly show you the skates 
best adapted to your requirements, 


a complete ilustrated Catalog of 
BCH ico Sites matied coyou FREE If you will 
fend your natne and address to ua. 


BARNEY & BERRY, Inc. 
1093 BROAD ST., SPRINGFIELD, MASS. 


ASA 


GAREY & KERRY 


Three Big Questions in 
Developing a Machine 


What effect have mechanical im- 
provements on output? 
What method of operation gives 
the biggest production? 
What rate of production should 
be maintained for greatest efficiency? 
ese questions are answered by 


COUNTERS 


Your machine, Veeder-equip) 


By showing up the 


The above Set-Back Rotary Ratchet 
Counter: registers one for each reciprocating 
movement, recording an operal Set back to 
zero by simply turning knob. This counter can be 
furnished with any number of figure-wheels up to 
ten. Price, with four figure-wheels, $9.50, 


high rate of d, h ke iP eepecily 
sultable for experimental work, If rut back. 
wards, this counter will subtract. Price, $1.25. 
We have counters for every manufacturing 
and experimental purpose—you can see all 
the models by simply sending for booklet. 


THE VEEDER MFG.CO. 


44 SARGEANT ST., HARTFORD, CONN, 
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The Perfect 
Stereopticon 


THE 


_ Bausch ‘lomb BALO PTI CON 


Entertains through the sense of sight as the phonograph does through the ear. 
icon is not a toy but a very practical instrument, designed to meet 
ement of a projection lantern. Various models for use with lan- 
for the direct projection of opaque objects such as photos, post 

cards, specimens, etc. Also combination models for both methods, w 

stant interchange. The new gas-filled Mazda lanip gives an illumi 


“ype like 
me Tike \ 


. Paul Street, Roche 
mid ol Washington Chicago 
Leading Arerican Maker of High Grode Optical Products 


‘DETROIT=SPECIAL” 


OVERALLS 
COMBINATION SUITS 


Better Wear—More Comfort 


But by.a sense of s 
know they are “there’ 


Boston 


holds the sock snugly without binding, 
And you know it by the neat and trim 
appearance of your ankles. 
For assured comfort, security and long 
‘wear, try the “Neverbind Boston.” 

At stores everywhere—25c and 50 
GEORGE FROST CO., MAKERS, BOSTON 
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VENUS 
10* PENCIL 


FoR ease, speed 


and quality in your 
drawing work use 
the VENUS Pencil. 


VENUS PENCILS 


are perfect! 


They are invariably 
chosen by engineers, 
designers, draftmen, 
students, execu- 
tives, and all who 
demand the very 
best. 


17 black degrees 
from 6B softest to 
9H hardest and 
hard and medium 
(indelible) copying. 


Look for the distinctive 
VENUS finish. 


VE | Rubs out 
ERAS fi) Cleanly and 
hv a NM Easily 
vil not soil or streak. 2 sizes, 


1100 0 BOX.T0 4 TO BOX. BOX PRICE $2.00 


8 


American Lead Pencil Company 
‘246 Fifth Avenue, - - + New York 
and Clapton, London, Eng. [ 
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An Achievement 
of Science 


\! The Master 


- Motorcycle 


Series 19 


~— he : _ Military Model 
~ EXC ELS IOR 


‘We announce with pride the appearance of the EXCELSIOR, Series 19, Military Model Motorcycle. 
Like all of the EXCELSIORS of the past ten years the new EXCELSIOR lcads the field in excellence of 
workmanship, and in the strength and goodness of materials and likeall it’s predecessors is possessed of many 
features of superiority which, many of them Exclusively EXCELSIOR, tend to make the EXCELSIOR Series 
19, the most comfortable, most easily operated, most nearly perfect and the strongest motorcycle ever built, 
A FEW OF THE FEATURES 
- multiple dive clutch, with Tnclowed clutch and, motor drive chain, protects there 
fonporeant parts from dirt and road 
putin sais eee Front Fork, the strongest Foot starter and Mieseatc Gees nl se 
a qu nd ey sar, aways—in any Kid of weno 
‘Tubular stec! uss 


Rustproof, Military Olive Drab Finish, including hubs 
‘with any other part of the power plant spokes, ete 


THE FINEST MOTORCYCLE ON THE MARKET 


EXCELSIOR MOTOR MFG. & SUPPLY CO. énréxés 


as ier pom 


FOUNTAIN PENS 


FFOR the boys at the front, for relatives, 
‘The enduring gift, always appreciated, 
Paster Saar cet ccttproosbedy the sow type "on fate In te F 
‘wall fountain pens. 
» ak cat get gut to sil clothes or person. 
iE of accident 
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$a! fei fal is 


Boy. 


a Real Lionel Train! 


Zingo! How it speeds away the instant 
you touch the switch. But why not? 


It’s 


me 
beautifully enameled, unbrea 
good for years of fun, 


Lionel Multivolt 
Transformer. Abso- 
lutely safe 


Send For My Big Free Xmas Catalog 


LOOK! A Dandy New 
LIONEL TRANSFORMER 


Attaches to 


showing complete tine of ites Bee gee peed 
tin letures. "Pick out your sift and i'nt at your dealer's lsh prepald on 


4 toe} core® THE LIONEL MEG. “CO., 48H, E. 21st, New York Gy 
[IONE See tr RAINS 


$1 DOWN 


FREE 
TRIAL 


four house cure 


Here you are boys! ‘Throw 
open the throttle "of that 


sst_ type. 
he's off See her pull 


the 


ig driving wheels spin. 

rain along. Now work that switch! She's 

crossing over! Press it again! She's slowing up! 
's stopping at the st 


Folder odny. aid natne of Tree desler nest you. 
| THE IVES MANUFACTURING CORPORATION 
| | 191 Holland Avenue Bridgeport, Conn. 


BOYS! GET THIS BOOK 


A really gorgeous book, with big 
pictures of trains in real Colors and 


| ‘olored ‘used on the cars, 
Tells about electricity and history 
‘Send five 2 cent 


Stamps for itt. pay” postage 
packing, ete we 
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You Can Build This 7.2" 
oS AUTO with 


shen yoo lave but 


Teall ult fom remlag, MECCANO Te is just ike the 
chasis of mobile, with clutch, worm ‘steering Rea. 
“tnivereal joint, ferential, besken, spetogs 
parts of a big car 
unt think uf a, that will build eodela 
auto es ite but ACCA ‘True Ea 
eimai aries MEER 


MECCANO 
Wonder Book 
Pree to Bore 

ae : chine Fie pe aw MPCOANO Genin ad 
Se Dee e's 

te row, slong with trial -. BE SURE YOU GET MECCANO 
: Sopa sree eee as LE 

its ies sas aa Beh 


thing mors obey. Set 


the Name 


fermen ence /meccao” MECCANO COMPANY, Inc. 


Gseathe Bex Building 10K, Bush Terminal Brookiyn, N.¥- 
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Our Sales Plan Calls for 
Additional Distributors 
Controlling the local exclusive selling rights of 


Kor-Ker 


AMERICA’S STANDARD 


TIRE TREATMENT 


We want big men who can organ- 
ise and conduct a selling organi- 
zation—appoint sub-agents, sup- 
‘Aly the auto accessory trade, ete nance 
Ineie initial’ onder tm return Jor exelusin sellong 
rhs 

The man who wants a job need not 

apply. 

Only the man who can build up 

and carry on an efficient selling 

organization will be acceptable 


OR-KER is being advertised in 

such national magazines as Literary 

Digest, Collier's, Life, Leslie's, National 

Geographic, System, Metropeitan, Rex 

of Reviews, The World's Work, 

Harper's, American Mopasine, Motor, Ber ybody', 
Every Week, The Independent, etc. 


Diagram Showing the Action of Kor-Ket 
KOR-KER soa punctures an the to 
Tana el Sipe ash: semi 
Pe 
Bom Sae aeyw eta 
ee hs poco ore 
Sues Be feniota bet loponte tee gt 
oe Soe Se 


‘Youre to the General Manaser 


ALCEMO* MANUFACTURING CO., 


6 Bridge Street, Newark, N. J. 


SAVE 25°/- to 60°. 


On Slightly Used 
GRAFLEX—KODAKS—ANSCO, 
REXO AND PREMO CAMERAS 
10-Day Free Triat 
Guarantee 
I unstisactery, money 
will be refunded in ful. 
Complete line of Mo- 
tion Picture Cameras 


‘tisfed cantomers Our prompt and fair dealing, will please you. 
Escablaed in the Photographie Bunines 18-year, 
CENTRAL CAMERA CO, 
124 S. Wabash Ave, Dept. 131—8, Chicago, Ill, 


Learn in Spare Time 


to be a Civil Engineer! 


Earn $1800 to $8000 Yearly 
Hery's your, $2 Become a full. 
meer! With th seo 

£5 Pee ale 


Ea ae See 


and G 
Great Books Shipped FREE 


it you, 
SOc a Week nthe aay FREE TRIAL 
ine big Ieather-bound volumes; 7x10 
aie ee ears ‘vite iy warts arent 
Ticoua tal 
TU murveyina: highway. construction: railway, en- 
f speci tinaaaig’ cntra 


ee 


Consulting Service Free. 


A S13 Consulting Membership solves your digiatt probleme 
fot sl wheie Seat, FREE wi 


SEND NO MONEY_JUST THE COUPON 


eee 
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Just Mail the Coupon Today 


That gives you a chance to join my Army of Money- 
Winners, too! Y ‘and you 


ight That Makes 


Electricity Look Dim 
1918 Acorn t 


All You’ve Got to Do 
Answer This Ad Tod. 


Bolik om. it font take 


Acorn Brass Mfg. Co. ?2hicsee, Bi 


SALES MANAGER 
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Your Boy 
in Khaki 


will find many occasions when 
he will appreciate having a bot- 
tle of Absorbine, Jr. handy. 
After a hard day’s work or a long 
hike Absorbine, Jr. will give him 
the much needed relief. Of 
course he is too proud to respond 
to “sick call” with only a stiff 
shoulder or sore, aching arms 
and legs. 


acts quickly and effectively on tired, 


strained muscles. It is preferred by 
athletic trainers everywhere because it 
is so dependable in eliminating 

ness and reducing inflammation. If 
he has ever been in college athletics 
he knows Absorbine, Jr. It is the 
liniment that may be applied to cuts 
and wounds. It is an 


Antiseptic and Germi 


and cleanses as well as 
heals, Absorbine, Jr. may 
be rubbed freely on all ir- 
Fitated — parts—kneaded 
into that sore instep or 
applied | to a shoulder 
chafed from carrying a 
gun, 

It is highly concen- 
trated and only a few 
drops are required at an 
application. 

a bottle 


$1.00 a Bottle 
Sate gttat 
} A Liberal Trial Bottle 


will, be sent postpaid upon 
receipt of 10e Ia stamps. 


W. F. YOUNG, P. D.F., 
245 Temple Street 
Springfield, Mass. 


mali 


N.W.Cor.State and Monroe Sts, = Dept. 2188S, CHICAGD 
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Send 5c in Stamps for 
this Aeroplane Book 


Learn how Aeroplanes are built; how they fy. Study the 


yourown! rs the most facinating fan ourever ek and 
‘most useful, instructive and patriotic thing todo. This book 


Tells How You Can Build and Fly 


Sears 
Carte 


3-ft. Models of War Aeroplanes 
rubber-tired wheels, 


ee a ee tt 
Give 23 ek eer cht 


HIM 


This $500) eos" Stocnat 
Sgt a ana Kew ae 


“rim Hee No. 


Gift! sas" 
sabe Seer eae a 
mins aah eee 


THE HORTON MFG. CO., 


197 Horton ses cre 22 Be = = = Bristol, Conn. # 


Hunting 
Fishing 


Trapping 


and stories and pictures of outdoot 
fife and. adventure, the actual ex 
loode 


cover’ with the sort of stuff you vill 
‘St up all night to read, besides a lot 
Valtable information about guns, 
.._ revolvers, fishing tackle 
comping ad trapping outta and 
cee tO 0 TOF 

food sport. 


Special Offer 


NATIONAL SPORTS 
MAN MAGAZINE to- 
ether with one of our 
Eandsome Ormulo Gold 
Watch Fobs. When 
You wear this. fob you 
‘it gee the elad band 
of goodtellowship from 
Brother sportsmen 
‘wherever 30u g0. 


Send pour order rahe now—today 
NATIONAL SPORTSMAN MAGAZINE 
256 Columbus Avenue Boston, Mase. 
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Tailor-Made- 


Style Book 


sur 
nnn 


iS 


Ei 


a temees e 
sopeSn Calon 
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Save Over ‘42 


ON A STANDARD 
8100 Underwood 


| Tam the langest typewriter 
rebuilder in the world. Iwill 


“BOW LEGS and KNOCK-KNEES”’ 


Ki UNSIGHTLY 


FOR BOOKLET SHOWING PHOTOS 
MEN WITH AND WITHOUT 


THE PERFECT LEG FORMS 
PERFECT SALES CO., 140 N, Mayfield Ave. Dept. 45, Chicago, Ill 


BUY PLUMBING ona HEATING SUPPLIES 


at WHOLESALE Se 
You 30% 


Don't pay retail prices. Full stock 
onhand for prompt shipment. Send for free catalog. 


B. W. KAROL, 800-802 South Kedzie Ave. CHICAGO 


SAVE FROM 
$25 to $75 


TYPEWRITER 
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UINEDIAMO 


THE DIAMOND cur ,_: 
nom yo TER. 
FRoirect To YOU BY ma), 5 


DIAMOND CUTTER'S PRICES 


Kize Sold geld 
Tadies” birthatine 
ting. Ary bith 
‘lone —Jarnished, 


at belcher 
birthstone ring 
$3.50 


ht 


MONEY BACK IN FULL 
ANY TIME WITHIN ONE YEAR 
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THE “ELECTRO” TELEGRAPH 


Here’s Health 


of youth for work and pleasure!” Snap, gi 

7, punch in every thought and action! 
‘The Joy of glorious health, strength, power, 
life—yours through vibration. 

Wake up that sluggish circulation! Send 
the rich, red blood leaping along through 
every vein and artery! “Tune up those jan- 
fled nerves! Stir up those sluggish organs! 

ood your whole body with health! Don't be 
satisfied with mere existence! Begin tolive! 


Arnold Vibrator 


‘Try this wonderful machine yourself, Test iton 
jour own body. ‘Notice the difference after the very 
iret treatment. See how pleasant and easy, it is t0 

{use—how marvelous the results. And don't for 

that these resulta are permanent because vibrat 

iets right at the cause of things-goes to the very 
Foot ‘of the trouble. Aches nnd pains vanish like 
magi, You do need take anybody word for 

{hese thinge—you can find out for Yourself. 


10 Days’ Trial Free 


Get the facts about our generous free trial offer. 
{Lear how you may get these things "usr a our 
and if You are farniliar with 
he prices asked for ordinary 
vibrators you will be 
‘amazed. to find 
how much 
itcosts to own the 
genuine. guaran: 
teed. Arnold Vibra: 
tor. When there is 
cirouch at stake why 
Duyinganunknows 
tion machine. 
fon the: Arnold 
it by name. 


th al of eter brings vaca valuable 
Siipage book on Vibration free and full part 
of our special offer. 


ARNOLD ELECTRIC CO. , 1489 W. 12th St, Racine, Wis 


Mail Coupon For FREE Book 


‘ARNOLD FLECTRIC CO. 


sig ereaed Beak od 
| shea nadaesge PC Sea SS He! 


igor, vitality! The keen, vivid relish ° 


HE zou denier cant up 


Go Aare Bi 
ELECTRO IMPORTING CO. 13 Fulton Street, 


No. 68 Carleton Generator 


7 Volts 7 Amperes (49 C. P.) 
solves the lighting problem. 


Sad Kh with or witht storage bates 
Special brackets for Ford, Saag 


wernors ah 
—. itletin “en 
IPECTAL 12-Volt. 10-Ampere Gene 
ferators for boats o¢ weaonary work 
Local demonstrating agents wanted 


‘where there are no desire 
usd 178 SUMMER, BOSTON 


You Can’t Lose 
Pen or Pencil 


Your Roll of Films 10° 


Developed and Printed 

Special Til Ofer: Any size roll developed and 6 prints 
FREE for 10c; or six prints from Kodak negatives 
any size for 10c. 8x 10 mounted enlargements 35c. 


Roanoke Photo Finishing Company 
$13 Ball Ave., — -Ronnoke, Vas 


ERIND. MY OWN 


Gara’, clreviars, menus: book, paper. etc 


tiie PRESS Co. O33, “memiDEN. ConNEeT 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 190 


Pavone af 


oa 
Loftis Solitaire Diamond 


Cluster Rings 
mi 


wan deslirned for those who 
cahowy ring for the 


fectly 


‘niformin size, quality, brilliancy; mounting {tk solld gold 


LOFTIS BROS. & CO.. National Credit Jewelers 


tified te weaoina 


"state Street, Chicago, Minele 
wos) 00 € SOs tenors errs 


bine” “Vulcan” Ink Pencils 


mes St. New Yor 


‘ak 


Quicker and cheaper than 
a gasoline blow-torch for 
brazing and soldering 
For factories, repair shops, Tinemen, dentist 


Jewelers, the Prest-O-Torch saves time am 
_evwelers the T d 


Tear Off That Blindfold! 


Your chance td be somebody, to hold a position 
of responsibility, to have an incomethat will pro- 
vide every comfort of life, is within your reach. 

Just one thing keeps you from finding it, grasping 
iti you're not prepared. Through the door of oppor- 
tunity big jobs are waiting in, every field of work. 
But only trained men will get them, Don't play 
blindman's buff with your future! Start today and 
train yourself to do some one thing better than others, 

‘You ean get that training in spare time through the 
International Correspondence Schools, just as others 
have done for twenty-five years—just as more than 
130,000 ambitious men and boys are doing right now. 

Choose your own career. The I. C. S. will train 
yo forthe position you want in the work you like 

it. And you need not lose a day or a dollar in 
your present occupation, 

‘Tear off that blindfold! Your chance is here, ‘The 
to start ia now. ‘The way is to ask the I. C. 8. 
to show you what they can do for you. Mark and 
mail this coupon—it costs nothing, but the evidence 
it will bring you will open your eyes. 
ren our wen 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5834 SCRANTON, PA. 


{can quality for the pos 
“mark 2 
SALESMANSIIF 


eaiaoamee 
agro 
BSB en, 

Sort Buble Accountant 
Saeetea 


eee 
a fo 
euaaauer Bias 


——— 
1 camo of Course You want snot la tls ist, wrile below, 
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LereHeies Coe Desk TSM-IN7, Buffalo, N.Y. $ 
Seat pauper OMe. Bath Teeter, eee i 


tty ant yeu 
‘oul i 
orn otlces with 
stb Tetters to our 


@ is Rusty 
# Invisible surface rust 
dullsa razor. You can’t 
wipe a ruzot blade dry 
enough to. prevent rust 
BY" because the cuttingedgeian't 
as smooth as it looks. It has 
i -gular **hills and valleys"* 
"A. powerful 
fying glass shows this. Rust 
caused by moisture forms between 
these saw-like teeth—unlessprevented! 


-One Oil 


prevents rust—keeps the eutting edge 
I) Elcanand keea—mates shaving eas 
Moisten your thumb and fore 
=Y with a drop of 3-in-One. _Drayr 
razor blade gently between them. Do 
this before and after shavi 


stop. For sale at al god 
foresin $0c,2Seand 1 Sebottos 
‘tho in 25e’ Handy Oil Cans. 


Pee SHOUT” 


"I hear you. 1 can heat now 
t 


know T had 
hat I hear ail rie 
“hte Morley Phone for the 


ju 
(Over ene hundred thoueard old Wows iH ieoklet 
THE MORLEY CO., Dept. 737, ‘Bid 
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MAKE YOUR BIKE A 


a a small cout, by wing one 
Ghachable cathe” Fis” Sar 
Bicycles Baslyaitached. ‘NO 
Speci tools required” 

“Used His Four Years” 


ont i 
sped etth it tn. every 


FREE BOOK Yro'socinne%, 
the SH AW Bicycle Motor Attachment 
‘ycles all makes, néwand second-hand, $55.00 up, 


‘SHAW MANUFACTURING Co. 
Dept.169_ GALESBURG, KANSAS 


CONVERT. YOUR BICYCLE INTO A 


MOTOR-CYCLE Motor sits 

any wheel. 
BEST, MOST RELIABLE. Best 
hill climber. More STEFFEYS 


in use than all others, Stamp for circulars. 


Steffey Mfg. Co., Dep't S., 5025 Brown Street, Phila, Pa. 


HERE you can get any 
R known instrument sent 


nel 
18) may 
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WOULD THE LAW LET oe Lt 


‘A house over 60 years, and 
rated over a maittlon dollars 
in the business of diamond banks 
fn: ending. money on high 

hen tha many we tends 
al edema 


‘bot repald, wommast cll 


DiamondBargains 


Here you can get oe 


seria es Straps 


ey Be ees 


pela fea hae? tine 
m borrow tore yest decide 09 
Guy1?- our Caah fuck Guarantees, 


5. ent on n Ap provall 


omy at Ons ‘ 
J fase -DeRoyBulletin 


sie'taladne Your pune’ and addr oa 
‘eoough, bat write NOW! 


Jos, DeRoy & Sons 
4132 -Roy Bidg. Only Opp-PostOfice Pittsburgh. Pa. 
eS en 


dem DeRoy & Sen, 188 DeRoy Bide, Penton Ps, 


NEM nen 


A a 


‘measure up to the stan 
WOULD YOU 8E ONE OF THOSE 


pas 
att 
WONEL STRONGFORT, Master of Physical Culture) 
Sates mutang, nova t 


730 Days Free Trial 


ys Free brial 
se ce ite SE ome oo cee estate 


‘marvelous improvements Eatraordinary vnjoey 
Sapimramr fa mars 


Sup ithout getting wut latet propeettions 
Feclonrto-higer prices 
ae in prcrs foreleg and sep 


Tomelterman «samo 


‘GYCLE COMPANY 
‘Dept. P10 Chicago 


AN ARMY}! 
OF BOYS| 


MORE THAN 


150,000 
STRONG 
RE REG! 


ind Joyal boost- 
ZINE and this 
ining recruits every day because every 
month this splendidly illustrated magazine 
CONTAINS STORIES LONG AND SHORT 
by the world’s best writers. "Special articles, up-t0- 
date and authoritative on every interest of boy life. 
Departments edited by experls on 

Athletics & Physical and Coin Collecting, 
Training Huntin, Poultry and Pets, 
Camping & Fis Boy Societies and 
Blectricity and Me. Clubs, Joe Jolly's 
chanics,Photography Joke ‘Market, Cash 
and Drawing, Stamp Contests, ete. ete, 
SEND A QUARTER TODAY (STAMPS IF 
YOU PREFER), as this special offer of a 
§ months’ subscription for 2c is for a limited 
time only. If not satisfied, your money will be 
promptly refunded on request. Address 


The Scott F. Redfield Co., 1220 Main St., Smethport, Pa. 


TO BOYS’ FRIENDS: Tneest a quarter and make some 
boy ‘happy. (REGULAR' PRICE, $1.00 A” YEARS 
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It is difficult to grow 
old gracefully. 
—Old Proverb 


Yet that is the prayer of all 
of us—to grow old gracefully. 
What is more charming than a 
bright, happy old person? 

Is age creeping upon you? Are 
there old folks in your home? 
Then you know how peculiarly 
dependent their minds and 
spirits are upon robustness of 
body. 


ANHEUSER-BUscy, 


Liquid-Food-Tonic 


helps old people to say—"I am 
(2) years young.” It has the 
warm endorsement of the med- 
trengthen- 
food tonic for the old, the 
convalescent, the overworked 
and the anzmic. 
Should be taken at each meal 
and before retiring. 


Interesting booklet sn 
Anheuser-Busch St. Louls 


The hey to 
the siewation 


TYPEWRITER SENSATION 


Free Trial 
Use as You Pay 
} Only $2.50 a 
month until 
the low total 
price of $48.80 
is paid, and 


rol 2 the machine 


is yours. 


This is absolutely the most generous type- 
writer offer ever made, Do not rent ama 

chine when you can pay $2.50. month and 
own one. Think of it—Buying a $100.00 machine 
for $44.80, Cash price, £45.49. Never before has 
anything like this been attempted. 


Standard J C S J h 
Visible, LC, omit 
Perfect machines, Standard size, Keyboard of 
Standard Universal an 

iin, Rte Sar ata tae es ee 
meat é coe at 
acs cote ans, Cone co eae aes 
oer commen carie cinar eames 


{ding to buy it 
0 for five days’ free { 
itself, but if you are not satished that 
cor typewriter you ever awe, you can return it at my 
You won't want to return it after you try 
FP Sou cantiot equal this wonderful value anywhere, 


You Take No Risk—Put in Your 
ae taee 


Harry A. Smith, 306, 231 N. Filth Av., Chicago 


H. A. Smith, 306, 231 N. Fifth Ay., Chicago, Il. 


Ship mea No.2 1..C. Smith F. 0. B. Chicago” as described I 
Enigudvertsement. Twill pap Jou the $40.00 balapee of th 
SPLINE S105" purchane price at the gate ot 
‘understood that I have pve Gaye in whieh to examine and 
Hip the typewziter. if chose mot to Neep it 1 wl carefully 
Fepack It kod retin ft to the ies under 
‘Sod that you give the Htandard suarantee for One year 
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(A Ghaes Chatclodtywescubleso watch fa sist 
and appearance—takes piesa Oxi Beton as 


at te 


(@feFlectrical] BOYS! _]“1 Would Not Part 
Expernetir iietnate “eat | with it for $10,000” 
fait 


The Natural Body Brace 


Devel eet eacfl gure, Brings comfort, bath 
Makes You Feel Good and Look Good 
toppers 


Red Seal Dry Batteries ieGasaaial 


to give absolute satisfaction for Automobiles, Motor Boats, Gas or 

Gasoline Engine Ignition, Medical Batteries, Telephone, Door Bells, 

Annunciators, Wireless Apparatus or any other open circuit work. 
ASK YOUR DEALER 


Send for Our, Lae Edition of Our Catalog A28 
About December 15th 


2 fisrna: Electrically “Hated Apparatus Battery SCgnncetars 
Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 


Send for a copy now 
.TTAN ELECTRICAL SUPPLY COMPANY, Inc. 


NEW YORK, 17 Park Place CHICAGO, 114 Se. Sth Ave, ST. LOUIS, 1105 Pine St. SAN FRANCISCO, 684 Mission St. 
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‘Type 5 Laboratory Oucillion, $60.00 


DeForest ‘‘Oscillion” 


(Oscillating-Audion) 
Generator of absolutely undamped oscillations of any fre- 
quency. Rermits Radio. Tele ape ‘speech me 
learn fot Laborato 
field utterly unfilled. Patents iorued and pend- 
and particulars from 


DeForest Radio Tel. & Tel, Co, 13212sevt tn nortan. ¢ 
AT LAST! J Siney henge 


LEARN TELEGRAPHY 


Terman eee 
ELI a 
3, Rare ae Tate 
Ge Gee's mat ah 


OMNIGRAPH MFG. CO. 


39-H Cortlandt St, New Werk. 


Super: “Sensitive Microphone oxty 


Thisitzmetiaderedatane: SSO 


for bullding Your own amplifier. Can also 


Saskivity canbe ed for ‘detecting 
SSistive Transmitter, sete Bick Cord, 
Receiver, Headband, Case and Bateery, _ Delectagan $15 
"Send or One Today and Conetnce Yeureel/ 
THE $15 MICROPHO 
DEAF-PHONE 


Ie. mupersonativ 
been “dersioned 10 


MICROPHO-DETECTOR COMPANY 

cton Bolszonnsult, President 

26 CHURCH STREET NEW YORK 
“Makers uf Super-Senritive Microphone Apparat 


Big Money in Electricity 

‘The electrical industries offer wonderful oppor- 
tunities to boys with a liking for Electricity. ‘The 
salaries paid to trained men are large, promotiot 
comes rapidly and, best of all, the works fascinati 

‘The discovery and development of new lines 
(each as wireless telegraphy and telephony), from 
time to time, promi: ye and paying fields to 
those who wish to special ‘The will to de and 
Special Training will bring success to you. 


oung men 
p. Youcan 


‘There's big money in Electricity. 
marking and mailing the Coupon today. Finding out 
costs you nothing. 


Get after it by 


1 [INTERNATIONAL CORRESPONDENCE SCHOOLS 


SCRANTON, PA, 


ICHESICAL, ENGINEER 
ISAneSMANSE 
ADVERTISING MAN 
Windore tiem 


imecan cay Excinerm letenogreptere 
[Mechantcal Drafteman leer Bu Re 
Mschine Shop Pracice i 


es Ee pin 


ny. 
Teame of Course you want isnot! 


‘his st, wre baw 
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Inquiries from Manufacturers and Other Buyers of Patents {] 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
them today. YOURS may be one of them. 


Send for my free books and see for yourself 
—tread the requests for inventions protected 
You can help 


by, me. Many are simple. 
supply this demand. 

As soon as my clients’ rights are protected I aid in 
every practicable way, without charge, to sell. Their 
applications are advertised free—their patents are catled 
to the attention of the proper prospective buyers— 
every necessary thing is done. Get my booklets and see. 


THESE ARE FREE 


You will incur no obligation by writing me. A simple 
request will bring them to you—the finest, most reliable 
and instructive patent books published. A’ postal will do. 
“Successful Patents” — 272,:se, ide book, tells, how 


to proceed; describes my arvan- 
tageous business method: 


ves references, testimonials, ete 
“Stepping Stones 


)__gives hundreds of hints of inv 
noted authorities ; tells the truth about prizes for inventions. 


Sasteds arcs. from inter 

Fon?” tellu 01 bow to sell; why some in- 
“Patent Promotion ”— {nisi.'/ai” dicines tie value of 
your idea; how 1 aid my clienta; manufacturing aide furnished yout 
Feat nacéental patents, ete 


99 Publishers etter, and abstract of letter 
“Patent Buyers” —fiom over 100 of the many manuiactaren 
and other patent buyers, who wish to. buy. or obtain on royal, 
GWEN PATENTS om innumerable inventions of interes to them 
‘You will also be sent from time to time, as new inventions are wanted, fall 
information concerning them, Only inthis way can vor Keep up to date, 


NUTS FOR YOU TO CRACK 


Invent something for which a 
DEMAND EXI: »—for which 
there isa WAITING MARKET, 
Here are abstracts from a few 
recent. requests—HUNDREDS 
fare published in full in my litera~ 
ture. Can you invent any of 
these? Watch this list each 
month, 


“A ununual reqert a i 

sun lavenvar desire to burchane patent 
ing dierent. Kinds of Gultar Zityers 
fas base ud treble. attachmenta,” 


jurt come In, 


‘an you make even a aight Improve. 
meat ta your mumpenders? ‘Ut 0 ean 


Write For These Today ‘cise ay personal supersinion’ but my tess arene hil 
Results Speak Loudest—But Here Are Some References 


National Rack Co. 
a 


‘The Carnahan Pres 
'Woshlagion, D.C. 
Lightoing Gun & C¥ele Works 
‘Oklahoma City, Okla, 
Antholene aff Co. 
utehinson, Kans, 
A LARGE NUMBER OF OTHERS IN MY BOOKLETS. 


RICHARD B. OWEN, 


picsireapiarlenshani penton yopet: 4 


SPECIAL FREE REPORT 
Send sketch or model of your 
invention for free report on 
patentability, practicability, 
ete. 


6 Owen Bidg., Washington, D.C. 
22nd Floor, Woolworth Bldg. 


manner entil their applications are filed, 
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TRADE-MARKS 


AND 
COPYRIGHTS 
est PATENT FIRM 
IN THE WORLD 


par 


| it 


Tice Opinion as to Patentability 


Before sending your invention to any attorney or man- 
fe 


ufacturer or disclosin, 
free blank form PROC 


ive 
#' Patentability. 

This Certificate of Patentability, together with our 
blank form Proof of Conception will protect the 
inventor and serve as proof of the invention until 
the case can ‘be filed in the U.S. Patent Office. 
Obtaining Assistance for Inventors—Our certificate is of |" 
reat assistance to inventors who require financial aid toobtain patents, 


OUR FIVE BOOKS | ‘MAILED FREE 


“One Million Dollars 
lions in Trade-Marks 


VICTOR J. EVANS & co. 


PATENT ATTORNEYS: 
Pictaburg Often: S14 Empire Bids. 


Phitadatohia meee: | 
123 Chestnat Se 


Addres 
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PATENTS| INVENTORS 


We specialize in manufacturing new pat- 
ented articles, make models—dies—and do 
experimental work. 

LEO J. GERDING MFG. CO., c.o2eant'Stio 
[Competent Patent Service| 
By a Former Examining Official 
of the U. S. Patent Office 


NORMAN T. WHITAKER 


Lever and Engineer 


|| 28 Legal Bids. 


‘Wash. D.C.| 
INQUIRIES INVITED 


PATENTS 


Don’t Lose Your Rights Betneren ison, Mamata yet sei? 


“evidence of Conception” ma I 
mabiiah your (aan Sere senting toe mt Patent fee 


274 OURAY BLDG. WASHINGTON, D.C. 


Chandlee & Chandlee, Patent Atioreys 
Est. 21 Years. 1013 7th St, Washington D.C. 


= = nenanlet 
“The Book PA x tants ae = 
| the Inventor || | Prompt, Persona’ Rettehle Ses 


KEEPS” ||| 232 


Worth more than all Beh 1 keaton, 


other patent books 
combined. FREE: |! DATENTS 
Write 


RS. & A. B. LACEY, 


agate Bt 


Patents, T Trite ‘Marks, Gonna Patent ‘atin 


‘of Instructions Sen 


“Patent Secured or Fee 
Hundreds of inven- 
Returned ts scid yeany, We 
help market yours without cost. Our 
new book is Free. Send model or 

R. MORGAN ELLIOTT & Co, sketch for free opinion. 
Pirate Arman sin tic Scape tn asa i Wi 


iWactimend/eimerecAs & Goasmcae xoenTe 
Patents Secured or Fee Returned. 
ACTUAL search Free. Send sketch or model. 
1917 Edition, 90-page patent book free. Write 
for it. My free sales service gets full value for 


‘my clients. Prompt service. Personal service. 


GEORGE P. KIMMEL, Patent Lawyer 
210 Barrister Building, Washington, D. C. 
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Wanted—Iideas 


Inventors! Send for these Remarkable FREE BOOKS, Today 


“Inventions Needed ”” 
This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


“‘How to Get Your Patent” 


This book is a guide to the inventor. _ If you have invented some- 
thing and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


“Special Bulletin of Patent Buyers” 
This bulletin contains letters from men who are seeking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 


Send Model or Sketch and description of your invention 
for Free Opinion as to patentabilii 


RANDOLPH & CO. 


Rejected and. Difficult . 
ieee ee, eel 130 F'St., N- W., Washington, D.C, 


Cases are Our 
Specialty Y gyrpsre ‘tan Goss teaewied ou are of lt 
1 Segoe {Rnte‘be mare et ‘coupons bases 
RANDOLPH & CO. } xace 


130 F St,N.W., Washingten,D.C. 4 Grry. 


Patents Secured or Fee Returned, PATENTS ON EASY PAYMENTS 


ACTUAL search Free. Send sketch or model. Send model or sketch for Free Search and opinion as to 
1917 Edition, 90-page patent book free. Write | || pacentabilty.” Write today for our Tree boo 

for it. My free sales service gets full value for | || toes Wanted and How to ‘Obtain, Patent, on, 
my clients. Prompt service. Personal service. patent buyers and asst laventors to sell thelr pate 


GEORGE P. KIMMEL, Patent La . . 
219 Barrister Bullding, Washington, D.C CC Mam & Ca, 582s Lean & Trust Bile, Wetiogh, D.C. 


Protective Patents 


procured promptly. Strictly professional ser- | 
vice. No fee refund, no certificate guarantee | 
no so-called prize or free search schemes used in | 
our business. Inventor's 104 page Blue Book on | 
Patents sent on request. ROBB & ROBB, 240- | 
244 Southern Building, Washington,D. C. 


PATE NT S Send i FREE BOOKS 


Advice Free. Terms reasonable. Highest reference: Best results. 
Send sketch or model for FREE examination and opinion. 


ot 
he Credit Comps 
st Phitadel 


A large list of strong recommendations furnished free * 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. C, 
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You Can 
NowBuy Direct 


Buy any diamond youchoose—direct from us 
—atour rock-bottom price. No jobber or retailer 
topay. Andevery diamondabsolutely guaranteed. 
Write at once for our net price hist and Diamond 

collection of blue-white 


Diamonds 


Rings in all styles— sertings Tiffany, Belcher, 
etc., La Vallieres, brooches and ether diamond 
feclry Every dimond a superb gem. Selected 

y a famous expert. Perfectly cut to give maxi- 


mum brilliancy, Richly mounted in solid gold 
and platinuns vetting 
mu wk 
rs ‘ree Examination 
on ow_eate the amend erg 
Tica the dlmend kere 
SUISG Catdies Wcetear ae 
$*}50 Monthly 
Only $2.50 a month 
== will make you the 
wearer of a beautiful diamond 
ring. Other terms, $3.50, $4.50 
and up—and iddiemen' 's profits are ae ‘out. 
Burlington Watch co \ 
ae rite 
Chicago, = - 
Cnr ohaigend For Net Price List and 
ons “seals. 4 Diamond Book 
Shows the diferent 
pen gisimse 


fame... Best met prices with 
aac +N eins of payment 

Dot now—today. 
‘Adéress « BURLINGTON 


WATCH CO. 
Dept. 1208 
Chicago, IIL 
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WRITE for Free Hand Books on Patents, 
Trade Marks, etc.—or send sketch, descri 
tion or model of your invention—for free and confi- 
dential opinion reyarding patentability 
Oldest firm of patent attorneys — 71 years’ 
experience. PROMPT, SKILLFUL SERVICE, 
‘Candid advice for the inventor. Patents procured 
through us receive free Special Notice im 


‘SciENTIFIC AMERICAN 


HAVE YOU A MOTOR? 
LISTEN! Stars 
The owe fal a af 


dam “Cane 


Ford sine and under 50 cents 


Mobiloils 


A grade for each type of motor 


Sexual mowedge 


By Winfield Scott Hall, M.D., Ph.D. 
Make Sex Facts Plain—What 


‘Complete 


Table of contence, and commendatlons, om revert 
AMERICAN PUB. CO., 1117 Winston Bidg., Philadelphia 


rite for a Copy of our Classified Rate Card. Iv gives 
foll particulars about Clasalfed Advertising is thic tease 
zine, and contains a complete list of headings which are 
Arranged <9 cover thoroughly the numerous nubjects that 
may be advertised effectively in this section.” Popular 
| Science Monthly, 239 Fourth Avenue, New York Clty. 


eule Voice Thrower 10 cts. 


Leatnto throw your voice intoa TRUNK under 
a aut in the hallo anywhere, Lote of 
Janitor, Policeman, 


Friends 


The Ventrilo 


is little instrument that Sts into the mouth out of 

Seip BOS orca NEV 

WB mage bok on aon sent with the 
ILO for TEN Contes 

Royal Novelty Cor Dept. 90 80: NORWALK, CONN, 

mention Popular Science Monthly 
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SUGAR 5c Lb. 


‘and w 


FLOUR - $10.36 


Send us ‘the following ‘Trial“Order and we wil 

hen Know that yn seta bundnom. a weil ade ia 

Host reso fanein‘ Grocery Ciaiogos tn which Jou wil 
‘TRIAL ORDER A. S. 


a Goat 
hae ro eas 
achat 
tine Potter 
pag or Paces 
AVE $1.2: = 
OUR GAANTE Yow sn ed a mr or a 


COLE-CONRAD C0., 22ieideo*ave. Chicago, Ill 


Be a PLUMBER! 


They “Get the Money” 


‘You know what big money plumbers get for even the smallest 
job." 1's the big-pay business! "With there books you can 
breparefor Plumber or Master Plumber's License. Start now! 


‘Complete Home Study Books 


Library of Plumbing 
4 Big Volumes—1600 Pages—1000 Illustrations 
Shipped FREE on 7 DAYS TRIAL 


1600.7 x:10 inch pages—covers plumbing, lighting, heating, 
‘ventilation every thing! 


SOc a Week Free Consulting 
Qa 42a menth it you de Service 


‘2ae' excep them.” Coupe 
‘Siplalng "efter ood, aly Solves 

within bounds of O's. ‘and for “eure year== 
Enda ree $12)—Aree wi 


‘Also tree treaine on Ul 
Teach and Sell the 
Make $1800 to $5000 
or More a Year 
eat, 


ital 


Dutantetn standin deter 
Gussie’ Cteade tame OBareitn 
Name 


ue Popular Science Monthly 


a2 Uncle Sam Needr 


ie Trained Men~ ey 
LEARN & ae 
ELECTRICITY 


No matter what your age is, yours oreryontof uscasibaip our country, 
and the best way to help is as a trained man. Electricity is one of the 
‘most important lines of work both in civil life and in government service. 
If you have a common school education you can easily 

gualiyathomeby my new Coursein Eiectrcy:nomatter 

{you Raow nothing a al about electricity now. Aly 

Course, ‘while quite complete and absolute 

‘Saas tory ne 

Sorte ls Couns Seated 

Tia who cancommand i pr 


CHIEF ENGINEER COOKE, Chicago Se eee a 


For $15.00 we hand | 

tallor to your measure, and “ CS di le. ” 
see i | Electricity Made Simple’ 
BER tr AE EAE: | A teak cert cachet. Soe lain tnd eas 
HERE ure GR ove | tect eelet etree toce ls ta ea 


teed to Stand delight you ce 
you don't pay us one cent. Our New Fall-Winter Style Book is book of inestimable value. 
ns. Price, $1.00. 


End about 50 samples mailed free on request. | i 


THE RUBY TAILORS Dept. 43. Chicago, Ills. | Popular Science Monthly, 239 Fourth Ave., N. Ys 


| An Easy V Way to Make Money 


nt to ry, along on a small salary. Be independent. ~ Go 

in the tire repairing business and make $00 or more a week. One man made $45 

the first day he received his outfit. Others are making $25 a day and hun- 
dreds of wide-awake men are making $200 to $S0)'a month. 

TNo experience needed. We teach you how. "Very little capital required. But slight rak, ax 

every CaP owner in your town ls'a posible customer.” Jobs are plentifal’ because’ tires’ blow ‘out 


GHALER Tire Repair Outfit, $65 


\ tts, "Ahoy can vulcanise perlecly with the 

Sipe machine. 1s the only veleanser tint tas Automatic Meat Control. it must Yuleaniee 

Ce eee eee Se ta talon hoor wt te Saker te Now cas 

WRITE FOR FREE BOOK oe One Tal intron, 
ITE OUICK MEFORE soME HUSTLER GRAS 

c. A. SHALER CO., 2110 Fourth Street,  WAUPUN, wis. 


Today 
—Ejight Months to Pay 


yearly increase. 


PAY ONLY 20% Down, 10% Monthly 


our DeLuxe Cat: 


Anything you select from 


L. W. SWEET & COMPANY, Inc. 
2 & 4 Maiden Lane, 47C New York City. 
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A Lightning Edge on “~~ 
Safety Blades 


A keener edge than you ever felt. An edge that will flash 
through the stiffest, wiriest hair. Only a few strokes 
work marvels on any safety blade. You can't fail to 
get a lightning edge. You can’t misuse a Stag Sharpener. A 
child can sharpen blades on a Stag as well as an expert. Makes 
old blades better than new. Makes new blades better. 


Protect Yourself 


A dull razor is dangerous 
to health and life itself. 
The Stag Sharpener is 
health protection as well 
asl a. positive luxury in 
shaving. ‘The truest, simplest, quickest, easiest safety blade sharpener on earth, 


Sharpen Any Blade 


Positively gives new blades a better shaving edge. Puts the oldest, dullest 
blades in lightning edge condition. You can never know the delights of 
shaving with a positively perfect, razor edge, until you sharpen your own 
blades with the Stag Sharpener. The quickest, truest, surest, safest, easiest. 
‘The wheels of the sharpener guide the angle. ' Nothing to adjust. Nothing 
to get out of order. Practically lasts a lifetime. Our new patented feature 
makes the Stag more desirable than ever. St 
the world. Complete outfit includes heavily 


SENT ON FREE TRIAL 


‘Try a Stag Sharpener at our risk and at our expense. Use it ten days free. 
Use it at our risk and at our expense. ‘Then if you are not delighted, send it 
back and get your money back in full. We gladly assume the risk and welcome 
your order on this liberal, free trial, money-back guarantee. Send only $1 
ey. 

trop Free With every Stag Sharpener we 
Hone and Strop | send’ a barber's “hone and. strop 
free. It is a part of the Stag outfit. The new pat- 
ented, simplified improvements in the perfected Stag 


Sharpener and a new broad-width barbers bot? 3 = — <— <= = =o 
fand strop in attractive kit-bor, all complete onty 


Sistine itttsa asia wre", Special $1 Coupon 

fs Mahtning Stag edge. You will’ wonder how / Hone, Strop and Trench Mirror Free 

the most suitable and welcome Christmas Y THE STAG COMPANY 
329 Plymouth Ct, Dept. 5723, Chicago 

Sp aeen, Seg i Bs a 

. r, draft, ir or = by vat 

Tlayaad nate g conforae share fr younte” Voetnect a! 4 Sma. eatanr easier 

SecPaserpener. Clg coupons put tn bl ood fer by korn Ma 

The Stag Company / ene 

329 Plymouth Ct, Dept. 5723, Chicago ¥ Ade 


For Trench 
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FREE Approval. 30 Days Trial 


From Square Deal Miller you 
can get the watch you want at manufac. 


enny with your 
fectsent forFree 


order, Anything youse 


Examination—express paid. Only after 
ea ae 


find the goods satis: 
Rayment Of my Baty Gree 


Miller-Hoefer 
Credit Plan 


No References Demanded 
germ acen, 
ove board. You can havea 
Eater ort 
ig Ineraet-Ne Netae 
honesty between 


thather. 
Costly Catalog FREE 
I ran 


é 
Fa 
Ss 


Mr. Edison’s 
01 


Anastounding offer—the New Edison, 
Mr. Edison's great new phonograph with the 
Iicbeandnew Diamar Aetsrot Razetee rhea 

to you on free trial without a penny: The fine 

these tial money enn Gay at eer ery meee 
than the price at which {mitationy’of the genufe 
Liiison are otlered—arock-bottom olferdirect romus. 


Entertain Your Friends 
‘Hear all the latest up-to-date song hits of the 
clea Laughat thendespiting atten 


ind. Four friends with 
toComic Vauderitle—then it 
‘sat our expense, 


is Your fall a 
‘Une outat back to 


To 


F.K.Babeon , Our New Edison 
,, Catalog Sent Free 
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WANTED Fr af 
AEROPLANE JNDUSTRY 


If you read the newspapers you know the facts. Right now new 
hey will be ready and 


ortunity ever opened to “live "Are you one? Then write, 
{uiek, for full information. "Send the coupon below 
War 


men who get in NOW and are prepared 
‘sands of big paying positions. You can do it 


sar rmacs] Learn in a Few Months By Mail et aot 


ntructo ’ : ‘Contractor, 
Cpe ogra No matter who you are, where you live, or | (vv mnn, Houroun font 
‘School of what your age, if you can read or write English, you ‘stb to 875 per week. 
itlom, | sat.culckiy and cay master this wonderful Course fn Prictial ‘Mechanic 
This watl-knows | understand i 
syn pemwaally | Yourare under the 
aides he Eine | nautical experts thn 
ite Stamised y's | PRACTICAL. "mow : 
didi Slat] study instruction ever prepared 


Moers, Aviators RUSH THIS 25 to $500 per week, 
mak! | HORRY "csteon ——— 
pea There’s not a ssonens fe lose. Send this coupon— ST oe rican School of Aviation, 


481 So, Dearborn St. 

Depe. 1208, Chlcage 

2 seat ee ht Be 

eitarttacroraii asd tr 
SmrUREFED ate 


out ‘notice. day. 


‘ou ri nothing. 
Money Back i Guarantee Meer yentes segue 
SRN an Lee eae 


AMERICAN SCHOOL OF AVIATION TF saaren 
431 So. Dearborn St., Dept. 1208, CHICAGO, ILL. / 
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Good for 45 Samples and Style Book 


atom Be, Dept 1208, 1h St. and Caleta Av. Cicace 


seer s eh r Eal  Raes 
Sod otertoath aig capieiiag cay credit tor 


ne 
Temarkaile clothing value 
bffered in the country = 


“Guaranteed All Wool! 
Sees Baa ent Sea 


‘Scores aie 
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Power 
forYOU!, 


Power from within 
Ie Strength that is 
more than mere mus- 
Weer colar strength — the 


strength of better healthy 
ebundant nerve “iiss 


strength of a aed 

man, Don't you want it? 

Nine people out of every ten are only half 
alive! mut yourself. 


All the Exhilarating Joys of 


Life Strength Youth 


Do you feel just right? If you do 
not—if you haven’t that vigorous ‘go 
send aay all the time—don't fail to send 


for full particulars about the White Croas 
Elctre’ Vibrator. ta yor 


vane Trentienta™rigbt 
your ows boas 


Special Offer for 
a Limited Time 
Bees oars 
Spee 


‘Ofer 


mater 
tof years of 
males ets 


Sign the coupon and mail it 
Free Books (0 satan nd hy 
tala at 


\eveveneen Sen for 


beater 0d your 
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If You Can Tell a Lachnite 
from a Diamond -Send it back 


ES, we’ll send you one of these exquisite man-made gems and 
you can wear it for 10 full days at our expense. Put it to every din 
mond test you ever heard about—fire—acid—diamond file. Compare its brilliance 

with the brilliance of amined diamond. Notice how it is cut—by world renowned dianiond 

cutters, Test it in every way. Wear it everywhere you go. ‘Then after ten da; 

are able to tell which is your Lachnite and which is your diamond—or if any of y 

haye been able to tell the difference—send the Lachnite back to us. The trial d 

Yous penny. If you decide to buy the Lachnite, pay only the rock-bottom price and if you 

Wish—at a rte of few cents aday.| Our new jowclry book (sent fre) tells about our geo- 

erous terms. Send the coupon for it today. You will be delighted. 


Set Only in Solid Gold Pay As You Wish 


Lachnite Gems are mounted only in solid Do not decide to buy a genuine Lach- 

gold. To hold these splendid jewels we have nite Gem until you have worn it for ten 
secured the latest and newest ideas in solid fold fulldays. Then —ifyou | guammanua 
settings. In our new catalog you will sce illus wish—you may pay for Itat 

trated rings by the score for bo! Sie sale of only’ s few * Harold 
yomen— bracelets, La Vallieres, 

jin 


Id. . 
i's treo— and it has a message for you. 
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NewKEROSENE LIGH 


BEATS ELECTRIC Barr 
OR GASOLINE 


10 Days FREE—Send No Money 


TWICETHE LIGHT 
ON HALF THEION) 


Sunshine Lamp 
300 Candle Power 
four Own Home 


OSTER350e" 
TOOLS 
‘0 speed. your work and lighten 
our labor, use Bull-Dog Die- 
Stocks, the tools with the 5 big 
Oster features. 
(1) Self-locking, adjustable d 
Centering guides 
‘of cut and tool lift 
ing." hres er 
Control doing away with loose 
shings and locke-nute. 
(3) No smalls breakable parts 


Send for Bull-Dog Catalog 
Of 20 lools, plain or ratchet 


THE OSTER 


Please send List 29 40 


Name. ecsceees 


2180-1) 


35 MILES PER HOUR 

Built by a boy from Junior parte furs 
ee ished by ug. “Any boy can build this 
Of This 


Car 


ies. Simple, plain 
Students and electrical 
gaining information 
lectricity have been 
jimable value, 233 


$1,500 Made One Month 


sie in, C ae 


‘Then easy 
particulars of oar great 


TEN-PINNET CO. Dept. 1208 _Indii 
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TURCHOICE FREE 


Pyrsiows gemma. Toauickly 
St tn ap 


‘tend them out, NEE and om trial for 
(on this plan, "To 


‘will 
‘must act. 
i 
oe Seen ich Flat Belcher Ring 


‘At OUF expense. 


TIFNITE GEMS =: 


Solid Gold Mountings 
are recognized as tha closet thing to a diamond ever dis 


a Sepa 


Send No Money— 
Send No aan 


ITE 

ty 

= ‘THE TIFNITE GEM CO, 
Rand McNally Bidg., Dept. 272 Chicago, Il. 
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AN exquisite instrament— 
perfect in tone and mepeuly, 
avis Made thesreat French i 


Your Choice of 


Instruments 


‘This Farny violin is only one 
orn bareaingwe have to fer. 
‘There 


WuRLizer 


i 200 years of instrument making 
J Get the benefit of our mammoth facilities for 
Duying es 


house that supplies 


Suse ne f 
ferdirect toyou. Writeforcircular, 


One Week Free Trial 


‘You cannot judge a violin by 
sein {tin the tore or hy playing. Fx 
inyon ane these 


Hvouser nob steed si See 
atourexpense. If you wish to bu 
Drive 


Doy only thet on 
Rlssiaeoteniys it centaay. 


The Rudolph gs Send the Cou a 


Wurlitzer Co. Put your name and addres 


Addrettisssecsseesessesees 


Easy Credit Terms As Low As 
Just tend yar pame nd address for 


Send No Money! $45 159 


oa and delight you, 


Sent on Approval ¥23% w! ¥s» 


HARRIS-GOAR CO., xanois' ity, sao. 


WE DO AS WE ADVERTISE? 


Be a DRAFTSMAN 
MAKE $25 to $75 A WEEK! 


esto the coupon brings the grat 
‘without pen fin, 


Learn at Home © wd a fig er nen an 
facturing, railroading, ete. call for more draltemen. 
Shipped FREE on 7 Days Trial 
The Cyclopedi Drawing 


{ Yolumes. 1650 Peter. Thossend of Mestation, 
electrical, Structural 


FREE CONSULTING 
SERVICE 


oe ee 
SEE EE Cele tre re ie = 
Pa 
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tartling NEW 
coe Book for You 


ces on NEW, Highest- 


Low 
eee Lenses, Kodaks, Supplies 


You Get 
New, Just-From-Factory 
| Cameras ’Way Less Than 
| Manufacturers’ Prices f 


This new 1918 book tells you how and why 
we can save money for you on any kind, 
size, style or make of camera, lens or sup: 
plies. A big, handsomely illustrated 96- 
page book that knocks the props from under 
high prices. The facts are startling. The 
offers genuine. Every one of them backed 
by a positive money-back guarantee. Every 
one of them offered to you on 


ota 10 DAYS’ FREE TRIAL 
a Tree | Money-Back Guarantee 


| COMPAN J///|/,| And back of that guarantee is our record of over 32 years 
MAL | of honest, above-board dealing. Any bank—any mer- 
son STREET 
iO 


cantile rating agency will assure you that we are reliable, 
Over 18,000 camera users, all over the world, know 69 
experience that we can—and we do—save big money for 
all our customers. The remarkable bargain in lower left 
hand corner of this ad is only one of hundreds of equally 
One of Hundreds 'o-Priced offerings that pack every page of our wonderful 1915 catalog. 


INVESTIGATE! y, 


Send the Coupon at Once! 
The Free Book Gives All Facts! 


Ask for catalog Learn for yourself how easily 
—surely you can save a big sli 
of everything—anything in cam 
Supplies. Don't pass this by. 


EASTMAN $975 paviD STERN COMPANY 
Me. 2 Cartridge Promo “tm Business Since 1885—Everything in Cameras” 
Genuine East- 1122 Davseo Bide. 
gaan eek ero, 1027 Madison St. 

Chicago, 
Mlinois 
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JAPANESE ROSE BUSHES 
The Wonder ler of the World 


or Soe onto 
64 W. Lake St, 


nh Rb RSS PALA sce 


Seite ares 


ROPE SPLICING 


Useful Knots, Hitches, Splices, etc. 
How Different Knots Are Made and WhatThey Are Used For 
INDISPENSABLE TO EVERY MECHANIC AND RIGGER 
‘A most practical handbook giv- 

ing complete and simple direc. 

ion for making all the most 

useful knots, hitches, rig- 
ine, wplice 


a 
‘00 are ans 
‘about wire 
Herald a 
a, 


‘ands postpaid 


INVISIBLE INK | |VAN 


,| AMERICAN FLAG 
GUM STICKERS 
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Automatic Repeating Rifle 


TE Fires 
20 Shots in 
One Loading 


es 
tainable anywhe Only 


same as other rifle: i265 
guns. Repeats 20 times Cc 
Wah ono lending. ay Postpd 


Rendsomely tnishe 
No caps or load necessary, as it works with a 
gpring and shoots, with rapidity and accuracy. 
ress 


imply load with 20 B. B. shot, then 


trigger. Nothing to explode—absolutely harm- 
less and safe. Remember, it is not a mere toy 
but the same size and shape as a REGULAI 


AUTOMATIC. Sent complete with a round of 
shot for ONLY 25¢ postpaid. Johnson Smith & Ca, 


GREATEST TOY SENSATION OF THE DAY! 


FIGHTING DREADNAUGHT 


Be SENSATIONALLY REALISTIC 111 


SONOPHONE CORNET 


Aes cual 8 re ni Ne nie ow de 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 163 


16 Size—17-Jewel 


Send Only $200 


And We'll Send YouThis 17-Jewel Illinois 


ERE’S a genuine Illinois Watch on a “take-it-quick” offer. 


17 Jewels and only $2.00 down. The identical watch which is being 
sold by local jewelers everywhere—for a higher price—our price is $19.75. A sul 
stantial saving—a low payment—then easy terms. Mail the coupon and get watch today. 


Wear It for Ten Days at Our Expense! 


‘That's the best way to find out what a watch will do. Check it up with 
Uncle Sam's time or the “depot clock." Send the coupon below with the first small 
payment of $2.00 and we will send you this watch at once. If you are not sat 

‘eturn at Our expense any time within 10 days. 


Order This Watch TODAY! 


at thi 
fet 
$250. 


Harold Lachman Company 4 
12 N. Michigan Ave., Dept. 1208, Chicago — ny 
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You, too, 
and Repair Shop and A‘ s Gan Make 
; He ted with one m | Big Money 
which | _ Read This 
| Advertisement 


$400 a Week 


Here Is Your Opportunity! 


We need immediately more men like Paul 
R. Fredericks to manage Haywood Tire Repair 
stations. “Just a year in the business and 
now doing $400 to $450 a week at a good round 
profit,” tells the story of this ambitious young man’s 
rapid rise to fortune. Scores of men like Fredericks 
have found their independence in the Tire Repair 
-Business, have opened Haywood shops and are mak- 
ing big money. | The coupon on the next page or 
with your name address will 

‘tell you how to start. Send today. 


Tire Repairing 
Revolutionized!! 


Motorists to Save Millions 
in Tire Expense 


The Haywood Method of Tire Repairing 

is different— Scientific. It strikes a_ new 
chord in tire economy. It is efficient—Saves 
Tires—Increases Mileage—Lasts. It has 
required years of expertence to develop it. 


Practical tests have proven it. Its superiorit 
is acknowledged—accepted, by those who know, as a Triump! 


a busine 
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30 Million 
Tires to Repair 


The demand for Tire Repairing is now % great that more 
Haywood Stations must be established at once throughout the country. 
‘We want capable, energetic, ambitious men in charge of each—men who are dependable, 
competent. You can have this opportunity—share in the Haywood success become a 
ink ina mammoth chain of a country-wide, thoroughly efficient Tire Repair Service. 


Make $3,000 a Year or Better! 
You Own Your Own Business! Keep Your Own Profits! 


Haywood equipment is sold outright. We teach you Haywood Scien- 
tific Tire Repairing in our Laboratory especially equipped for this purpose. Here you 
learn all about tires—the inner mechanism of 
construction —how to repair scientificall 
every tire injury. This training is thoroug! 


Ste" so ‘careful to. maintain the Service’ that 
scott laine Sons in aeons 


AWonderful Opportunity 


The coupon—your name and address, 
brings full i How to start. How 

F to tie up with the HaywoodService. We'll give 
ide facts and figures about costs and profits. 
Explain in detail our Co-operative Business Building Plane. 
‘Write today without fal. Learn how you can start at once, 


E® Haywood Tire & Equipment Co. 
~s 1178 N. Capitol Avenue, Indianapolis, Ind. 


Sign and Mail This Coupon Today 
No Obligation 


Haywood Tire & Equipment Co., 
1178 N. Capitol Avenue, Indianapolis, Ind. 
Gentlemen: Please send full particulars of your Scientific Tire 
Repair Service and details of your Co-operative Business Building Plans, 


clearest $ 
ike bia peo 
isa full $00 Watt e 


You 
‘The H-B Cha 


12c to tse per battery. Customer 9 
Atleast $4.50 pratt each capacity + 


$15 Puts This Money-Maker 
in Your G: 
Balance in 8 monthly pay 
Machine quickly pay 
besides, ‘Fear out this 


of send $13 
‘back guaran 


ASBESTOS 


We are miners and shippers of Crude Asbestos in 
any quantity. We produce all grades at our world 
famous Bell Asbestos Mines, in Canada. We also 
card fibres, spin yarns, weave cloths, and make all 
sorts of Asbestos products. 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY, 
Dept. 5-4, AMBLER, PENNA.,.U.5. A- 
‘Owners of the world’s largest Asbestos Mines. 


Tool Cases 


for Machinists and Tool 

Makers, none better; seven- 

teen styles. Quartered oak 

and covered. Ask for booklet, 
“Built for Service.” 

The Pilliod Lumber Co. 


‘Swanton, Ohio 


Popular Science Monthly 


Our Latest 
No.17 


— 84 pages (illustrated) — 


You Will Find This Booklet 
A Decided Help When 
You Order Tools 


Contains a fund of information and data 
tools 


on for electrical construction and 
inds. Write for a copy. 
postpaid, on request. 

Ask for No. 17 
MATHIAS KLEIN & SONS, Mfrs. 


CANAL STA.3 ‘CHICAGO 


DEPENDABLE SMALL POWER 


Not a miniature engine, but a small gasoline or gas 
motor designed for the use of inexperienced persons 
‘on work up to 44 horsepower. It is ideal for the 
m separator. It is 
a combination foot starter and 
Lubrication, speed regulation and 
cooling are autom All’ moving parts are in- 
closed. ‘It is safe, simple, silent and sure, 
Send for Our Booklet 


ELGIN GAS MOTOR COMPANY 
ELGIN, ILL. 


Sismad'ee Snips $2 to °4.60 hts XMAS 


Made for hardest service. 


‘Tangents and Cotangents of all anal 
Anarrow points to the 
simple and anyone can 
[5 the cube root of 9.800? Ans 
TO seconds. 


THE MIDGET SLIDE RULE will add, subtract, multiply 
and uneven roots and powers.” It 


divide, solve problems invalvi 
i also give the Logatichens of numbers and the Sines, 


y problem that is solved on this aide rule. Its operation is 
to solve any mathematical problem. For example What 
ie Fequired to solve this problem using a Midget Slide Rule, 


even 
‘osines 


This instrument is made of wood and metal and is adapted for shop as well ns office use. 
‘small enough to be carried in the pocket being 3 incites in dlsmacter = = 
‘Price with complete instructions, 7c. Your moncy back i you are not satisfied. 


GILSON SLIDE RULE CO., Niles, Mich. 
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fi. Wirth Pres 
WITTE E ENGINE WORKS 


221 Oakland Avew Kansas City, Mo- 
22H Empire Bi Pitisburgh, Pa. 


66 99, 


STANLEY CURVE RABBET PLANE 


A STANLEY TOOL 


That Will Be of Great Interest to 
All Workers in Wood 


Tt will cut rabbets on circular or other curved 


edges of the work or on the edges of openings 
cut out of the surface of the work, ais 
“The'stock and. handle are cast in one piece 
is fitted. with an adjustable. depth 

"The fence is also adjustable and has a 


LIST PRICE, $4,00 


are unable to procure this tool from your 
lealer write us direct. 


-ADDRESS: 


STANLEY Rute & Lever Co. 
New Britain. Conn. U.S.A. 


( Biggest 
Yn and 11P 
Engine Value 

In The 


Heres a chance to get areal engineatlow 
ft, Astally ight and powerful engine to run your 
rndstone emery wheel ate, ih wen machine 
Efeam separator or any’ other’ light’ machine. The 


Masplasy Malte Mister 


Bey tor Tall Sercriptive clreular 
‘and low factory-to-you price. 


Combination 
Threading 
Machines 


compact machine requi 
fect of floor space. Four 


Catalog 30 ) Free 
THE OSTER MFG. CO.,  72.5,cist Street, 
Pees send List 30 to = 


Name 


State .. (2180) 
2 
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© Genuine Armstrong § Stocks and Dies 


Every workman 
EARMSTROVG, should have a set 
of Genuine Arm- 
strong Adjustable 
Stocks and Dies. 


vice Highest quality 
2nd workmanship. 
Sea fr esr Catalog, 


: ARMSTRONG. MFG. CO., 
‘BRIDGEPORT, CONN. 


Choosing the 
Right Hack-Saw 


In choosing hack-saws for hard use 
in the shop or for occasional use at 
home, you want the saw that cuts 
fastest and lasts longest. Long ex- 
perience and great care in manufac- 
ture enable us to tell you just which 


ae Starrett 
Hack-Saws 


your work requires . 

For every practical requirement we 
have a saw well suited to the work— 
cutting iron, steel or brass in the 


prea reliable; masive built 
rare 


ct 
ENGINE BOOK FREE. A POSTAL BRINGS IT. 
UEACTURING Co. 961 King St. OTTAWA. KANSAS 


shape of castings, tubing, rolled shapes 
or sheet stock. Our hand frames 
give maximum convenience and ser- 
vice in your use of any blade. 

Send for free catalog No. 21W describing 
the full line. 


The L. S. Starrett Co. 
THE WORLD'S GREATEST: TOOL MAKERS 


Cash with order buys thie 
$3 SGENCH’ LATHE 
Siping WE 10 Le. 


Z=>02>0 


Complete 
Satisfaction 


UNION 
TOOL CHEST 


Beyaage 08 know right where 
for your cs 
there, 


Union Tool Chest Works, 3.Rita4,$¢ 
en Re NY, 
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Whether You’ve Been 
In a Machine Shop a 
Few Months or Forty 


Years 
Particular Jobs 
you know the value of accuracy saole ikke mre 
in your work. You've most likely he with thx ean 
seen the result of poor workman- att 
ship and likewise you've seen ves the perfect 
promotion come to the man result That is why 


whose work always reflected care 
SIMONDS 


probably familiar with the accur- 
acy, handiness and adaptability of 


Brown & Sharpe 
Tools 


and their great value in keeping 

the work of apprentice, tool- 

maker and machinist right up to 
the highest notch of accuracy. 

Every shop man owes it to 
himself to be thoroughly familiar 
with these world-known machin- 
ists’ tools. 

Send for Catalog 27 TODAY 
which, besides listing the entire line, con- 
tains instructive matter of interest to every 
shop man, 


You'll find it a valuable 
book to keep in your kit. 


Brown & Sharpe Mfg. Co. 


Providence, R.I., U.S. A. 
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scmmeeeee The Right Feed for Any Job M A 


Hard wood, soft wood; large holes, 42345: 
small holes — all look alike to this 
“ 99 AUTOMATIC 
'Y ANKEE” #usi"ont No. 44 
Price$2.15—with8“ Yankee” Drill Points 1/16"to11/64" TENSIONS 
A simple turning of the cap gives the proper tension for any 
boring operation—a strong push for rough holes in soft wood, or a 
light push for careful, clean-cut boring in hard or free-splitting 
wood. The Adjustable m minimizes drill breakage, permits 
free arm action, and enables faster and better work under all 
ordinary conditions. Drill points are carried upright in magazine 
will not spill or become jumbled. Your Dealer Can Supply You, 
Yankee’ Tool Book” of boring, drilling and screw-driving tots free forthe asking 


NORTH BROS. MFG. CO., PHILADELPHIA 


“UVONDER |S) AB tRerpssu 
Pipe Bender Rabe Oat 


Saves the cost and ery COMBINATION PLIER 


Bends 2-in. pipe cold to Mad 


90 degrees in one minute. of finest forged ste a 


and designed for a my 

No heating, treatin ise Gan ie 
ine, ‘Bends Lortsontally \ pocket in case of emer- 
1 Aersaeote gency. Useful in the home, 
the workshop, the farm, on 
the automobile, motor boat, 


Handles any length pipe. 
jab to lara, no sho motorcycle, etc. 644 inches 
i ee WONDERS ‘f tool satisfaction. Provided with 

esa sdjtable jaw for grippiog bolts 
ied Petar bie nuts, pipes, wires, 

Screwdriver’ in. handle 

plated finish. Scientific handles 

Fit the hand like a glove and in- 

crease leverage 


AMERICAN PIPE eon 


1024, siee 634 
tle postpaid for 6c 

Other “Red Di 

aimed either fr incl 

from us. Wri 


SMITH & HEMENWAY CO., INc., 
126 Coit Street, Irvington, N. J. 
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You Can Build A 
Grandfathers Codi 
Like This for ——¥ 


You Can Make A It Is As Simple As A. B. C. 
Duplicate of This One to Build One of These 
With Ridiculous Ease! Grandfather's Clocks 


ta: 


A Grandfather's Clock 


Is A Lifetime Gift New Works for Old 


Grandfather’s Clocks $5 Up 


Make Grandfather’s Clocks for Your Friends at Good Profit 
You Can Easily Get $50 to $100 for the Clocks You Build 


THE TINKER: 


This Special $25 Offer Is Made 
for A Limited Time Only 


fa. Ieeall FREE. WRITE TODAY 


AMERICAN CHIME CLOCK CO. 
1651 Ruffner Street - = ~ - Philadelphia 
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The Craftsman 


ABINET work calls for clever hands and painstak- 

ing craftsmanship. It is poor economy to jeopard- 

e the result by using inferior tools. 

makers, whose living depends upon the q 

work, use Disston saws. They don’t gue: 
tools—they KNOW. 

The name Disston on a mitre-box saw, a web saw, or any 
other tool means that it was made by experts who know just 
what qualities such a tool should possess—and how to put those 
qualities into it. You can saw to the line with Disston saws be- 
cause they are built right and balanced right. You know how a 
job is coming out if you begin it with a Disston. 

Disston trowels, files, screw-drivers, levels, bevels, gauges, 
squares, and other tools are all of the same Disston quality. 


So, Send for our free *Hand-Saw Booklet."* It tells you how 
ESTED io aalece toe anil care for uous ond ether Diesen tool, 


Ny! HENRY DISSTON & SONS, Incorporated 


fost cabinet- 
lity of thei 
about their 


PHILADELPHIA, U. S. A. 
Canadian Works: Toronto, Canada 


‘camcaco concent Boston SAN FRANCISCO 
MEMPHIS NEW ORLEANS, SEATTLE PORTLAND, ORE. 
VANCOUVER, B.C. ‘SIDNEY, AUSTRALIA 


DISSTON 


SAWS AND TOOLS 
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Oxy-Acetylene Welding and Cutting 7 


Saves You Time and Money 
on Speedy Repair Jobs 


R repairing operating machin- 

ery quickly—when a break- 
down threatens a shutdown—oxy- 
acetylene welding is saving time, 
money and eliminating the neces- 
sity of purchasing expensive re- 
placement parts. 
The Prest-O-Lite outfit is portable 
—enables you to effect permanent 
metal repairs anywhere in the 
plant at relatively low cost. 


‘The damage th om hs gear whet were ult wp gulp 8 9r9 
mall ent by the Preset Lite Welding Process 


In thousands of machine shops, factories, foundries, repair shops, garages, etc., the Prest-O- 


Lite Process is making big savings in repair 
worth of valuable metal parts and castings fr 


work’ alone—reclaiming thousands of dollars’ 
rom scrap heaps. 


In metal manufacturing—from locomotives down to dental appliances—oxy-acetylene welding 


gives neater, stronger joints—simplifies construction—cuts cost 


—minimizes material waste. 


Wherever you have a metal joining problem—in manufacturing metal products—in laying 
pipe lines—or in repairing broicen machinery, tools, castings, etc., remember this process saves 


time, money and material. 


Employs both gases (acetylene and oxygen) in 
portable cylinders. Prest-O-Lite Dissolved 
Acetylene is backed by Prest-O-Lite service, 
which insures prompt exchange of full cylin- 
ders for empty ones. Provides dry, purified 
gas, insuring better welds, quicker work, and 
Tower cost; also avoids large initial investment 
and heavy depreciation. 


Necessary equipment is not expensive. We 
furnish high-grade welding apparatus for $75 
(Canada $100); acetylene service at additional 
cost. Adaptable for oxy-acetylene cutting by 
the addition of special cutting blowpipe. Thor- 
‘ough instructions are furnished free to every 
user of Prest-O-Lite Dissolved Acetylene—any 
average workman who understands metals can 
learn the process quickly and easily. 


‘Hundreds of savings made by welding in many 
lines of industry are described in our illustrated 


literature. These savings you can realize in 
your business. Write for this TODAY. 


Big Profits For You 
in Job Welding 


Garages and repair shops are making big, ex- 
tra profits doing job welding. It’s a money- 
maker—saves time and money for customers 
—attracts new trade. 


You can make these profits. Necessary weld- 
ing equipment is not costly. Big, growing de- 
mand for job welding makes profits sure frou 
the start. Write us—NOW. 


The Prest-O-Lite Co., Inc. 
1. 5. Mam Often Facey 
sso SPEEDWAY. TNDIANAPOLIS 
“Canadian General Oe 
Dest 5, FOROSTO, ONT. 


59 Branches and Charging Tlants 


World's Largest Makers of Dissolved 
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R the highly confidential work that you now 
write out by hand—for the important mem- 
oranda you cannot wait to dictate—for the loose 
Secretary ends of a busy day that you must clean up athome— 


The Private 


for these uses is Corona designed. 


Corona weighs but six pounds, and folds so compactly that it 
fits into your desk drawer or into its own neat case for travel. 
In convenience and portability Corona is unique among writing 
machines. 


Of value, too, is the simplicity gained from its compactness, for 
Corona is not only easy to operate without special instruction, 
but is exceptionally strong and free from mechanical trouble. 


Corona and case, complete, cost $50. Ask for booklet No. 26. 
Special Corona-Likly Luggage for the traveler. 


CORONA TYPEWRITER CO., Inc., GROTON, N. Y. 


NEWYORK CHICAGO SAN FRANCISCO scexctes1y aut runvcrrat crtm 


-fold itup-take it with you-typewrite anywhere 
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You like 
your meat 


cooked 


‘ EAT tastes better 
cooked. Naturally. 
So you understand 


exactly why we toast the to- 
bacco for Lucky Strike cigar- 
ettes. We found that toasting 
tobacco (justlike broilingmeat) 
broughtoutflavor,madeitmore 
appetizing, more tempting. 
Not only that. Toasting 
the Burley’ tobacco seals in 
the flavor so you always have 
it fresh, as well as more de- 
lightful. You'll like your to- 
bacco toasted after this Try 
the Lucky Strike cigarette: 


It’s Toasted 


STRIKE 


| 
“ITS TOASTED” } 
| 


Gi 


6 istening to the Victrola 
fifteen minutes a day will alter 
and brighten your whole life 
because it brings to you the music 
of the world's greatest artists to 
cheer, refine, educate and uplift 
Victors and Victrolas $10 to $400 


Victrola 


= 
o 


